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FOREWORD 

The  work  described  in  this  report  was  performed  at  Hercules  Incor¬ 
porated,  Allegany  Ballistics  Laboratory  (ABL)  in  compliance  with  U.  S. 

Army  Missile  Command  Contract  DAAH01-72-00829,  ABL  Authorization  Order 
255.  The  final  program  report  covers  a  work  period  from  May  8,  1972 
through  April  30,  1973*  Project  Technical  Director  was  Mr.  William  S. 
Crownover,  Propulsion  Directorate,  RDE  and  MSL,  AMSMI-RK,  Redstona  Arsenal, 
Alabama.  At  ABL,  technical  design  was  by  Mr,  T.  C.  White  and  the  program 
was  conducted  and  controlled  by  Mr.  Roger  J.  Dale. 
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ABSTRACT 

The  program  goal  entailed  the  design,  fabrication,  experimental  design 
verification,  manufacture  and  delivery  of  twenty  each  fiberglass  and  PRD-49 
Type  III  three-inch  diameter  composite  rocket  motor  cases,  and  the  engineering 
documentation  developed  to  support  the  program.  The  rocket  motor  case  is  for 
SMAWT  (Short  Range  Man  Portable  Anti-Tank  Weapons  Technology) ,  which  includes 
a  short  burning  time,  tube  launched  high  acceleration  (high  pressure)  weapon. 
High  specific  strength  of  composites  (e.g. ,  compared  to  maraging  steel)  pro¬ 
vides  high  performance  in  the  form  of  light  weight.  Each  unit  is  encased  in 
its  own  combination  storage/launcher  container  for  the  tactical  environment. 

The  program  thrust  was  to  design  optimum  (i.e.,  minimum  weight)  cases 
within  the  material,  dimensional  and  performance  restrictions  of  MICQM 
Technical  Requirement  No.  161?  dated  15  February  1972.  Task  I  materials 
were  S904  fiberglass  fi’^ment  wound  composite  (FWC)  in  an  ERL  2256/Tonox 

A 

6040  matrix.  Task  II  materials  were  an  advanced  organic  filament  PRD-49 
Type  III  and  a  compatible  taatrix  to  be  selected  by  the  contractor.  ERL 
2256/Tonox  6040  was  chosen.  Both  motor  cases  ware  required  to  have  full- 
open  aft  ends  to  permit  propellant  to  be  cast  and  case  bonded  to  the  case 
wall,  or  the  insertion  and  bonding  of  a  cartridge  loaded  grain.  This  pro¬ 
vides  the  propellant  with  structural  support  in  high  acceleration  applications. 

The  fiborglas*’  design  consisted  of  an  inner  and  outer  case.  The  full- 

ovf'*'  -*.e  end  inner  case  consists  of  an  aluminum  pole  piece  and  helical  FWC 

to  provide  forward  dome  integrity,  A  nozzle  is  integrally  wound  into  each 

outer  case  using  helical  windings  to  form  the  throat  and  axifc  cone.  The  two 

slip-fit  cases  arc  bonded  together  using  Epon  946, 

Ui 


The  advanced  material  design  features  a  PRD-49-XII  case  reinforced  with 
directional  fiberglass  cloth  in  the  skirt  and  aft  attach  regions.  An  S904 
fiberglass  FWC/cloth  nozzle  is  attached  to  the  case  with  36  dowel  pins  in  a 
two-row  staggered  rivet  pattern.  There  ^  no  forward  pole  piece,  threads 
are  wound  into  the  FWC  and  provide  sufficient  strength  to  effect  closure 
with  a  threaded  plug. 

All  program  objectives  were  met  and  the  program  was  successfully  con¬ 
cluded  within  the  time  span  of  the  contract. 
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SECTION  1 
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The  purpose  of  this  program  was  to  design,  v^fi:.  ard  manufacture 
twenty  each  fiberglass  and  PSD  4?»XI1  filament  wooed  •  ssposite  (FWC)  three* 
inch  disaster  rocket  motor  cases  for  delivery  to  Sh:U  is  in  support 

of  the  Short  Range  Haa  Portable  Anti -Park  m  Techcology  (SJfWX)  Program  > 

Program  objectives  included: 

<X).  Pell -open  aft  erst  to  accept  a  case  bonded  propellant  grain* 

(2)  Optimise  design  for  ainiawss  weight, 

(3)  Verify  designs  by  hydroburuting  cases, 

(4)  Prepare  and  issue  a  Pina!  Technical  Report  describing  the 
designs*  raw  materials  acceptance  procedure,  material  pre¬ 
paration*  cooling,  and  inspection  results  including,  discos- local 
and  weight  data, 

I5«e  above  objectives  arc  «5t»ieessful ly  eotspieted  with  this  report. 
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SECTION  II 


FIBERGLASS  CASE 


A.  DESIGN 

Figures  1,  2,  and  3  show  the  fiberglass  case- in-case  (CIC)  chamber 
assembly  which  meets  the  design  requirements  listed  in  Table  I.  The  inner 
shell  has  a  full-open  aft  end-in  which  a  propellant  grain  may  be  cast  in 
place.  The  outer  shell  features  an  integrally  wound  aft  dome,  throat  and 
divergent  exit  cone  reinforced  with  high  angle  helix  and  hoop  wildings. 

The  long,  unsupported  forward  skirt  is  reinforced  with  2:1  directional  weave 
glass  cloth  (S901-34)  to  prevent  bearing  failure  during  static  liydroburst. 

Design  disclosure  consisting  of  all  pertinent  design  calculations, 
material  specifications,  drawings,  etc.,  are  provided  in  the  appendices. 


1.  Inner  Case 

The  inner  case  design  progression  was  based  upon  hydrotest  results 
to  provide  adequate  forward  dome  strength.  Design  philosophy  centered  around 
the  lightest  weight  structure  which  would  achieve  a  hydroburst  pressure  above 
11,400  psi.  The  initial  design  (Design  A,  Table  II)  used  four  helicals  and 
one  hoop  for  compaction  during  cure  and  the  hoop  layer  was  machined  after 
cure  to  the  proper  diameter.  Most  of  the  hoop  layer  was  removed. 

Hydrotest  of  the  initial  inner  case  design  showed  hoop  failure  of 
the  inner  case  at  the  forward  dome/pole-piece  area.  Helical  windings  were  in¬ 
creased  from  four  to  six,  eliminating  the  failure  mode.  Two  cases  were  made 
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table  I 


DESIGN  REQUIREMENTS 


(Technical  Requirement  No.  1617,  15  Feb.  1972) 


A.  ROVING  MATERIAL 

1.  Casc-in-Case 

Owens  Corning  Fiberglass  HTS-904  finish,  continuous  12-end 
roving. 

2.  Advanced  Material 

DuPont/VSD-49  Type  III  -  380  denier,  12-end  roving 

B.  RESIN  MATRIX 

1,  Case-in-Case 

U-ion  Carbide  ERL  2256  resin 
Uniroyal  Tonox  6040  crosslinking  agent 

2.  Advanced  Material 

Contractor  to  select  for  compatibility  with  roving.  ERL 
2256/Tonox  6040  chosen, 

c.  design  Parameters 

Payload  Weight:  2.95  lbs. 

Design  Pressure:  11,400  psi(a) 

Design  Acceleration:  48,500  lbf/bu.rnout  wt,(a^ 

Static  Thrust:  32,300  lbf 

D.  DESIGN  DIMENSION 


QIC 

Adv. 

Inside  Diameter  (in.) 

2.734 

2.734 

Maximum  O.D.  (in.) 

3.150 

3,150 

Throat  Diameter  (in.) 

1,922 

1.5?  2., 

Tangent -to-tanger.c  (in.) 

5.650 

5.630(t 

Skirt -to-tangent  (in.) 

5.200 

mmm 

(a)  Includes  1.5  factor  of  safety  over  maximum  expected  values. 

(b)  Forward  tangent  aic  to  interior  usable  cylindrical  length. 
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on  one  teflon  coated  aluminum  mandrel  and  the  fiberglass  was  machined  on 
the  mandrel  after  cure.  The  cases  were  separated  at  the  centerline  and 
stripped  from  the  mandrel  using  an  arbor  press  and  tooling  designed  for 
this  application. 

2.  Outer  case 

Hydrotest  results  were  also  used  to  effect  design  progression  for 
the  outer  case.  Several  problem  areas  were  rectified  including  bearing  and 
compression  failure  of  the  skirt,  and  failure  of  the  aft  dome  at  the  tangent. 
Design  philosophy  was  to  achieve  maximum  fiber  strength  within  the  design 
constraints  by  approaching  the  design  bur jt  pressure  from  below  rather  than 
overdesigning  initially  and  producing  a  heavyweight  non-optimum  configuration. 

Table  II  contains  the  outer  case  design  progression  with  the  desig¬ 
nated  failure  modes.  Table  III  contains  the  final  design  parameters. 

Manufacturing  procedure  is  similar  to  the  inner  case,,  The  only 
manufacturing  problem  encountered  was  roving  slippage  due  to  the  small  radius 
over  the  nozzle  exit  plane  return  block.  Roving  slippage  was  eliminated  by 
using  small  pins  at  the  circumference,  a  proven  manufacturing  method  developed 
for  the  Poseidon  igniter. 
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TABLE  III 


B.  HYDROTEST 

Appendix  A-6  presents  the  hydrotest  fixture  sketches.  Table  XV  pre¬ 
sents  the  hydrotest  summary  for  the  CIC  portion  of  the  program,  including 
the  burst  pressures  and  failure  modes.  In  general,  case  hydrotest  pre¬ 
paration  involved  providing  a  sealing  mechanism  for  the  case  to  prevent 
weeping  of  the  thin  fiberglass  at  the  extremely  high  pressures  necessary 
for  hydroburst.  Spraylat  latex  rubber  (Spray lat  Gorp.,  1  park  Avenue, 

New  York,  N.Y.),  seam  sealing  compound  and  Epon  946  were  unsuccessful  in 
preventing  weeping.  Silica  rubber  bladders  were  made  using  green  rubber 
and  a  case  mandrel  and  vrere  successful  in  preventing  weeping  in  subsequent 
tests. 

The  hydrotest  procedure  involved  set-up  of  the  case  in  the  fixture, 
attaching  high  pressure  lines,  bleeding  all  air  from  the  system  and  leak 
testing  at  100  psig.  Two  techniques  were  used  to  achieve  high  pressure, 
the  Sprague  pump  and  Miller  Ram.  The  Sprague  is  a  small  diameter  low 
capacity  air-driven  booster  pump  which  has  a  slow  reaction  time.  The 
Millar  Ram  is  a  series  of  fluid  coupled  najltiplying  pistons  which  has  a 
fast  reaction  time  whan  compared  to  the  Sprague  pump.  Fast  reaction  time 
is  necessary  for  valid  testing  of  a  motor  whose  burning  time  is  measured 
Isa  milliseconds.  Composite  strength  degrades  with  time  under  atreas  as 
shown  in  Figure  4. 

(1)  Cutwater,  J.  0.,  Seibert,  W,.  J.,  ''On  The  Strength  Degradation  of 
Filament  WousvJ  pressure  Vessels  Subjected  to  a  History  of  Loading", 
Contract  Nour-32I9(Ql) (X) ,  22  April  1965. 

(2)  White,  T,  ,  "Fabrication  of  Spit-alloy  Test  Tubing,  Flat  plates, 
and  Development  and  Fabrication  of  Spiral toy  Motor  Cases",  Contract 
He.  H*6S87,  HI/ABL,  ASiL-TR-70-4,  20  Docer&er  1969, 
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TABLE  IV 


Casa  S/N 

Design  & 
Tost  No. 

Date 

P  tulip 

Coating 

Max,  Press, 
(pslf!) 

Time  Undor 
Proas,  (sac) 

-—  __ 

Contents 

001 

A-l 

8/14/72 

Millar 

8  Spraylat 

4810 

30 

General  leakage,  weeping 

A-2 

8/14/72 

Miller 

8  Spraylat 

4890 

10 

General  leakage,  weeping 

A-3 

8/14/72 

Miller 

8  Spraylat 

6060 

0.95 

Skirt  /ailed  in  bearing 
against  fwd  plate 

B-4 

8/24/72 

3prsguo 

8  Spraylat 
+  SSC* 

5594 

18 

Skirt  failed  in  compression 
at  forward  tangent 

0^2 

A-l 

8/14/72 

Miller 

8  Spraylat 

4934 

}  4 

General  leakage,  weeping 

A-2 

8/14/72 

Spraipje 

8  Spraylat 

5170 

.30 

General  leakage,  weeping 

A*3 

8/24/72 

Spragte 

8  Spraylat 

5770 

39 

General  leakage,  weeping 

B-4 

8/25/72 

Sprague 

8  Spraylat 
+  SSC 

6225 

6 

Skirt  failed  tn  compression 
at  forward  tangent 

003 

c-i 

9/8/72 

Sprague 

3  coats 

Epon  946 

7770 

47 

Weep  aft  cyl.  section  4 
eft  dome 

C-2 

9/8/72 

Sprague 

Epon  946 
+  SSC 

7457 

45 

Weep  aft  cyl.  section  & 
aft  piston.  0-ring  and 
back-up  ring  failed,  dam¬ 
aging  nozsle  0-rlng  seal- 

ing  surface. 

C-3 

9/27/72 

Miller 

»» 

4970 

0.74 

ft 

C-4 

10/17/72 

Miller 

Epon  946  + 

8090 

1.4 

Forward  dome  failed  in 

3  lad'  or 

hoop  around  pole  pieco, 
polo  pioco  ejected 

004 

C-i 

9/27/72 

Miller 

j  Epon  946  + 

9190 

1.7 

Forward  dome  failed  around 

Spraylat  + 
Bladder 

polo  pioco,  polo  piece 
ejected 

00*. 

0-1 

10/U/72 

Miller 

Bladder 

841b 

2.27 

'  ...  „  . 

Failed  in  hoop  at  afg 

Slight  U4k 

uv  - 

o-l 

10/11/72 

Miller 

Bladder 

9422 

1.09 

Failed  In  hoop  at  aft 
tangent.  No  u*h. 

00  7 

6-1 

11/3/72 

Miller 

Bladder 

9157 

3.8 

Bladder  p  nchsd  and  leaked. 

£-2 

11/8/73 

Miller 

Bladder 

10137 

5,3 

Seal  raptured  tn  tine. 

1 

i 

I 

f-j 

11/8/72 

Hiller 

Bladder 

11692 

11.6 

Buret  *«  aft  tangsnt  in 
hoop,  Tl»«  to  reach 

Pi’*#sgrs  7,6  tier.  Pc**- 
sursiasiofl  rats  6,410 
psi/aoe. 

'*■»:$ 

8*1 

10/20/72 

Millar 

Bladder 

9320 

».» 

Bladder  and  ftssste  O-rin^ 

/♦Usd,  (swploalu*  d*e«e» 

p»***ton, 

E-2 

10/24/72 

Killer 

Sladder 

5716 

0.72 

Inner  and  erutte 

**j»r***j,  probsbly  b#- 
s*u*e  of  prayltiu#  t*#t„ 

Fftmrd  dflsw  slightly 

' 

ettwfesd  180/*  apart. 

*-» 

12/7/72 

R'llat 

Sl*44*r 

S*S8 

0.74 

Ssbsnded.,  pcswtfd  $am 
failed  «»  era*  noticed  } 

after  *«*t  #2,  J 

02$ 

f  «l 

1/10/7} 

Mil 1st 

»Hwmm»nw>iin  «* 

Bladder 

ims 

2.61 

burst  at  eft  (wiagaaf  in  h-sep  I 

*  6s«*  Sssli&s  &M0 OMfti 
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S/N  001  (Design  A)  failed  in  bearing  at  the  forward  plate  at  6060  paig. 
The  failed  area  was  faced  off  and  fehr  skirt  was  reinforced  for  the  forward 
3  inches  using  three  layers  of  S901-34  cloth  and  S904  roving  (Design  B). 

Epon  826  and  ZZL'0803  room  temperature  cure  resin  was  used  to  prevent  having 
to  remove  and  reapply  the  SprayXat  coating*  S/N  002  was  modified  in  the  same 
manner.  Upon  rahydrotest,  S/N  001  and  002  both  failed  in  compression  in  the 
outer  shell  near  the  forward  tangent  of  the  inner  shell  at  5594  and  6225  paig, 
respectively  (Figure  5).  After  failure,  the  skirt  was  sectioned  and  tested 
in  compression  in  a  Baldwin  testing  machine.  The  unreinforced  sect  inn  failed 
at  15,750  lbs  and  the  reinforced  section  failed  at  37,900  lbs,  a  safety  factor 
of  1.17  over  the  required  32,300  lbs, 

S/N  003  and  004  (Design  C)  burst  at  8090  psig  and  9190  psig,  respectively. 
Failure  was  character ised  by  a  probable  hoop  failuro  of  the  fibers  around  the 
pole  pieces,  causing  them  to  be  ejected  (Figure  6),  Design  ultimate  helical 
ogress  of  420*000  pai  for  S-9Q4  was  reduced  907*  (380,000  pai)  as  ussd  in 
larger  vessels,  Stress  achieved  during  the  test  ma  about  290*700  psi  pro¬ 
bably  due  to  polo  piece  wedging.  Fsssinatioa  of  the  sk<rts  and  aft  domes 
showed  no  evidence  of  incipient  failure, 

S/N  005  and  00$  w*re  manufactured  with  two  additional  helicals  over  the 
iiuiuf  ease  forward  doesa  (Design  D),  to  reduce  the  stress  level  to  about 
245,500  p®i  at  ultimata  pressure.  the  helicals  &&  vs?v«d  extend  tJwi  lull 
length  of  tbs  ease  but  are  machined  off  the  cylindrical  aectiou  for  fitting 
i**  the  outer  cose*  Uydrcburat  oecw+vc^  ia  hoop  at  the  outer  cose  aft  tangant/ 
dome  area  for  both  units  (Figure  7) .  S/N  003  burst  at  6400  p»i$  906  at 
5400  p»ig* 
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S/N  007  and  008  incorporated  two  additional  helicals  for  the  lull 
length  of  the  unit  and  extends  a  skirt  hoop  winding  to  the  aft  tangent 
(Designs).  Calculated  stress  level  at  the  aft  dose  la  213,600  pel  at 
burst.  5/N  008  was  hydrotest  to  9520  psig  before  the  bladder  and  nozzle 
c-ring  failed  and  the  unit  explosively  decompressed.  The  unit  was  retested 
to  5716  psig  where  the  inner  and  c outer  cases  separated  and  the  inner  case 
slaved  rapidly  forward,  impacting  the  skirt  support  ring  with  considerable 
force. 

Upon  disassembly  and  inspection,  if  was  discerned  that  the  bo»J  line 
did  not  fail.  About  SOX  of  the  iuaest  layer  of  helicals  from  the  outer 
ease  stayed  with  the  iracr  caae  (Figure  B),  aed  aoasa  of  the  outer  helicals 
fro®  the  inner  cose  remained  with  the  outer  case.  These  helicals  were  re* 
moved  by  sanding  ml  the  cases  veto  rebonded*  Inspection  also  revealed  two 
small  cracks  in  the  inner  case  forward  {‘owe,  180°  apart,  probably  caused  by 
fcfea  dtsae  impact  agelost  the  skirt  support.  Failure  is  attributed  to  the 
daeaga  caused  by  explosive  ducoupressioa  >m  the  first  test* 

The  unit  was  iaettuaeiued  with  linear  potent ioactor*  to  d&tert&teu  unit 
*hrinfc*gs  as  *  frmtiem  of  pciasura  to  aasura  the  nossie  o-riag  seal  is  f« 
position  at  pressor#.  She  unit  failed  k  the  forward  doewe  ie  the  tracked 
area  -at  5835  p#i§. 

Th#  hydros** t  bladder  for  unit  $/$  08f  passed  a  pressure  lush  teat 
before  being  iut«£ted  into  the  pressure  vessel,  the  assembly  was  posit  i<*wsd 
ias  feh«  fcydretezt  fixture  with  inch  sbijss  invested  between  the  aft 
pl&tm  and  the  floating  piston  to  aove  the  coring  seal  forward,  .he  wit 
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find  fixture  were  instrumented  with  linear  potentiometers  to  determine  the 
unit  shrinkage  and  the  fixture  extension  under  pressure.  Pressure  was  applied 
and  a  leak  was  observed  at  9357  psig.  Pressure  was  gradually  removed,  the 
unit  disassembled  and  the  bladder  was  examined  for  possible  leaks  by  pressure 
testing.  A  small  slit  was  found  in  an  area  which  appears  to  have  been  pinched. 

The  bladder  was  repaired  and  the  unit  assembled  using  seam  sealing  com¬ 
pound  around  the  beveled  edge  of  the  floating  piston  and  joint  between  the 
piston  and  nozzle  approach  section.  Pressure  reached  10,137  psig  before  a  ~ 
seal  ruptured  in  the  high  pressure  hydruaiic  line  leading  to  the  case.  Pres¬ 
sure  was  gradually  removed  I  the  seal  was  replaced. 

Pressure  was  applied  and  reached  the  equipment  limitation  in  2.6  seconds. 
Pressure  remained  on  the  unit  for  an  additional  9  seconds  when  the  unit  burst 
in  hoop  at  the  outer  case  aft  tangent,  propagating  into  both  the  dome  and 
cylindrical  section  (Figure  9).  Minimum  acceptable  burst  pressure  is  11,400 
psig.  Pressure  achieved  was  11,692  psig  without  normalizing.  Assuming  no 
damage  from  the  previous  two  tests  and  normalizing  the  11.6  second  to  0.007 
secora  (Figure  4),  the  burst  pressure  is  equivalent  to  about  14,000  psig. 

Baaed  upon  the  above  results,  production  of  the  twenty  delivery  units 
was  initiate, 

S/N  023  was  randomly  selected  from  the  second  set  of  10  cases  to  be 
manufactured  as  a  quality  check  hydroburst.  Burst  occurred  at  12,380  psig, 
over  8%  above  the  minimum  required  burst  pressure  of  11,400  psig  (Figure  10). 
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C.  RESULTS,  CONCLUSIONS  AND  RECOMMENDATIONS 

1.  Results  and  Conclusions 

Hercules  has  successfully  designed  and  manufactured  a  lightweight 
fiberglass  three-inch  diameter  rocket  motor  which  meets  or  exceeds  all  re¬ 
quirements  of  TR  1617,  Total  pressure  vessel  weight  with  a  stub  skirt  is 
less  than  0.8  pounds  on  the  average,  and  includes  inner  case,  outer  case, 
pole  piece  and  bonding  resin.  The  extended  length  skirt  weighs  about  0.6 
iounds  for  a  total  average  unit  weight  of  about  1.4  lbs.  Manufacturing  and 
inspection  records  are  provided  as  appendix  A-7,  with  the  weights  of  the  un¬ 
assembled  inner  and  outer  cases,  and  pertinent  inspected  dimensions. 

2.  Recommendations 

Further  reduction  in  unit  weight  may  be  accomplished  by  judicious 
selection  of  materials  for  certain  design  requirements.  For  example ,  glass 
mist  be  used  for  the  inner  case  because  of  the  difficulty  in  machining  PRD 
to  a  smooth  surface  which  will  slip-fit  with  the  outer  case.  The  weight 
difference  between  the  two  materials  in  this  email  application  is  insigni¬ 
ficant,  and  the  probable  expense  in  developing  a  machining  method  ia  not 
Justified, 

The  external  case  weight,  however,  is  significantly  reduced  by  using 
PRD  and  a  light-weight  resin.  Minimum  machining  is  required  and  is  in  areas 
where  surface  finish  is  not  critical.  Sheer  appears  to  be  a  problem  with  PRD 
thus  it  1b  recomaendec’  that  directional  glass  cloth  be  used  as  the  lateral 
skirt  reinforcement  rather  than  PRD  on  the  outer  case. 
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A  calculated  weight  breakdown  of  the  combined  pRD/glass  design  is 
cellared  to  the  average  weights  from  the  all  fiberglass  design  in  Table  V. 

It  is  recommended  that  a  program  be  conducted  to  design  and  verify 
a  fiberglass /PRD  case-in-case  unit  for  a  40%  savings  in  weight. 

A  second  reconsuendation  is  to  conduct  a  manufacturing  methods  study 
to  determine  the  most  effective  and  efficient  methods  of  high  volume  manu¬ 
facturing  rates  for  the  design. 
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TABLE  V 


•;3V  *''•  -jgf}  rpr* 


SECTION  III 
PRD  49-111  CASE 


A.  DESIGN 

Figures  11  and  12  show  the  PSD  49-111  chamber /nozzle  assembly  which 
meets  the  design  requirements  listed  in  Table  I.  The  case  has  a  full-open 
aft  end  in  which  a  propellant  grain  may  be  cast  in  place.  The  case  features 
a  glass  cloth  reinforced  stub  skirt,  wound-in  threads  in  the  forward  dome, 
no  polar  adapter  and  a  glass  cloth  reinforced  aft  case/nozzle  joint.  The 
S904  fiberglass /S901-34  direction  glass  cloth  nozzles  are  wound  separately, 
line  drilled  with  the  case  and  are  assembled  to  the  case  using  thirty-six 
1/8  inch  dia.  by  7/16  long  dowel  pins  in  a  two  row  staggered  pattern. 


Design  disclosure  for  the  unit  and  all  pertinent  specifications  and  pro¬ 
cedures  are  provided  in  the  appendices. 


1.  Case 

The  uHit  design  progression  was  based  upon  hydrotest  results  to  pro¬ 
vide  the  lightest  weight  system  consistent  with  design  requirements ,  Table  VI. 
Table  VII  contains  the  FED  case  final  design  parameters. 


Two  nozzles  and  doubler  section#  representing  the  uorzle/case  Joint 
were  assembled  atjd  tested  in  shear  on  a  Baldwin  testing  machine.  Average 
failure  load  was  22,000  lbs  at  a  cross  bond  speed  of  0.0$  in/sain,  Anticipated 
bearing  load  on  the  FED/glass  doubler  by  the  pins  at  11,400  pstlg  hydrotest 
pressure  is  33, psi,  arl  23,500  psi  (?0t)  was  reached  before  movement  occurred. 
Failure  (noveeert)  was  characterised  by  rotation  o£  the  dowel  pins  ansi  slight 
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Figure  li.  PSU>  49-111  Assent  ly  Sketch 


iVMIitilMU'Un  »**  rj 


iwjiw^"  wwymrtnewianwww-fniw  ^tt'wuu  Me 


•mu.  vn 

PRD  FINAL  DESIGN  PARAMETERS 


Noggle 

4  -  42°  helical  layers 

13  -  90°  hoop  layers 

14  -  glass  cloth  reinforcement 

Case 

4  -  15c  helical  layers 
Refer  to  Table  VI,  Design  B. 

Stress  levels  (hydrotest) 


Design  @ 

11,400  paig 

. — &£*) _ 

Forward  iOetne 

304,560 

Fwd  Opening  (shear) 

12,630 

Hoop 

320,000 

Nosale  tension 

41,430 

Notale  bearing 

37,640 

Static  Skirt  Cotapreesioa 

19,714 

Static  Skirt  Shear  Stress 

2.563 

Unit 


Cat#  0.64  ib 

fiossto  and  Pins  0.39  ?b 


Achieved  (? 
12,250  psig 

— feii) _ 

327,250 

13,570 

343,840 

44,520 

40,440 

21,180 

2,750 


Tetal  Wti 


1.05  lb 


bearing  failure  of  the  doubler.  The  plus  did  not  bend*  It  was  anticipated 
that  the  material  behavior  would  be  somewhat  viscoelastic/plastic,  permitting 
movement  at  the  slower  loading  rate  which  may  not  occur  until  later  at  higher 
loading  rates* 

Problems  anticipated  in  the  advanced  matoriai  design  centered  around 
the  following; 

a.  Ho  pole  piece*  wound  in  1/4  NfT  threaded  opening, 

b.  Shear  strength  of  the  PRD  at  the  forward  opening, 
forward  skirt/chamber  interface  and  in  the  aft 
doubler* 

c„  Failure  mechanism  of  Che  case/noesle  pin  joint. 

These  problems  and  potential  failure  modes  were  resolved  during  hydroburst 
design  verification  and  are  discussed  in  Section  XXI-C, 

2*  Hosts!© 

The  uosusle  is  shown  in  Figures  11  and  12,  Because  of  the  uaisuaiiiarity 
of  the  effect  of  propellant  anhauet  oa  the  1*811,  were  it  to  fea  used  for 

making  the  omuls*  $904  fiberglass  md  8$0|>34  glass  cloth  were  use*,  P&S)  my 
b^  substituted  for  the  glass  «t  a  later  dat,*,, 

fh*  ae**i«  approach*  throat,  exit  coae  •sod  satit  pl&m  dollar  «t» 
wouad  cat  tl*«  "eesteel  and  cured,  Hashiftlfiij  of  the  «&i  ing  surfaces,  siting 
groove  and  double?  vaa  aeassMaplItebed  on  the  medrel  before  dieaame&ly. 
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b.  iimorEST 

PSD  case  hydrotest  fixtures  and  procedures  vers  sim^  T *-  to  those  used 
for  the  fiberglass  case  except  for  a  asodified  skirt  support  ring,  due  to  the 
much  shorter  skirt  on  the  PM)  ease.  Forward  closure  was  effected  using  a 
camon  1/4  NPT  pipe  plug  fitting  and  teflon  tape,  ho  leakage  was  evar  ob¬ 
served  through  the  dc«e  or  around  the  fitting. 

S/N  001  and  002  both  failed  in  tension  at  the  noaale/case  forward  pin 
ring.  Both  cases  exhibited  leakage  between  the  case  and  nozzle,,  past  the 
o-ring  and  back-up  ring,  and  exiting  between  the  two  pieces  or  along  the 
dotao  pins.  The  aft  cylindrical  section  also  weeped  water  while  under  proaaure, 
S/N  002  burst  at  7985  pslg,  70%  of  design  pressure.  This  unit  had  nearly  3,7 
minutes  under  pressure  in  six  hydroteats  before  failure,  Table  VIII.  Slight 
cotapreasioa  failure  at  the  skirt  forward  face  and  a  similar  failure  just  aft 
of  the  forward  skirt  in  the  cylindrical  section,  both  at  &u  included  angle 
of  90°,  was  probably  due  t©  the  uneven  load  and  sharp  energy  luiease  as  the 
nuzzle  and  portion  of  tit©  case  ©ovud  aft,  Slight  ream  cracking  was  noted 
in  the  forward  deexu 
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8/8  001  exhibited  #i«U#r  skirt  <:«spte&sloa  failure  st  a  pressure  of 
8535  p$i£„  ®«d  no  rest  in  cracking  in  tbs  £©tvar4  du»u. 


S/?s  00.1  xn4  OO'i  wiutting  configurations  wore  ultecod,  Table  VI,  and  the 
foiled design  changes  were  last  Stated  to  prevuet  failure  as  *h<&m  by  SlH 
001  and  002} 
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(1)  S 34 -SOI  glass  cloth  was  used  rather  than  PRD  cloth 

to  increase  directional  tensile  and  compressive 
strength  in  the  aft  case  doubler  and  forward  skirt, 
respectively.  \ 

(2)  Nozzle  retaining  pin  edge  distance  was  increased 

from  0.23  inch  to  0.62  inch  to  increase  shear  dis¬ 
tance.  j 

i 

\ 

(3)  Distribute  helical  layers  more  uniformly  through 

the  aft  doubler.  i 

.  i 

An  additional  change  was  made  to  determine  whether  the  doubling  of 

i 

cloth  layers  in  the  forward  skirt  and  aft  doubler  would  significantly  affect 

| 

tensile  and  compressive  strength. 


S/N  003  burst  at  12,300  psig,  9.6%  over  the  required  minimum  of  11,400 

i 

psig.  Primary  failure  occurred  at  the  aft  chamber /skirt  region  of  a  com- 
bined  hoop/baari..;;/:  •.«;•>  *im»  i  i  gure  13.  The  outer  fibers  appeared  to 

f 

{ 

fail  hoop  .hi.  *  ■'  ■>  -*<•>  i  y.i  tU'  io2ri.e  and  retaining  pins  was  causing  the 
t>;  -irgiars  n04r.lt  a:*  JL  .  s  i.rt  to  fail  in  bearing  at  the  pins. 


canning  ttu.  nozsl  o  .  .  i-  C  e  inner  helical  fibers  appear  to  have 


buckled  either  J  ..  ir  ;  h  >  tent  n  due  to  the  nozzle  being  ejected.  The  for¬ 


ward  skirt  failed  in  ivc  le.  iiu.tr  shear  between  the  pressure  vessel  and  skirt 

! 

doubler.  The  forward  hem;  was  also  buckled  slightly. 


S/N  004  tailed  at  3,760  psig  in  interlaminar  shear  at  the  forward  end 

i 

between  the  pressure  vessel  and  skirt  windings  as  shown  in  Figure  14.  Dome 
buckling  also  occurred.  The  unit  moved  forward,  breaking  the  nozzle/hydro- 

t 

test  piston  seal  and  the  bladder  ruptured.  It  is;  postulated  that  S/N  004 


would  have  achieved  a  similar  pressure  had  the  skirt  not  sheared. 

\ 

f 

I 


Best  Available  Copy 

?Q 


S/N  013  was  removed  from  the  production  run  and  hydroburat.  The  Miller 
ram  hydrotest  equipment  malfunctioned,  decreasing  the  pressurization  rate 
such  that  the  unit  achieved  10,540  psig.  Uiis  hydroburst  was  accepted  by 
the  Technical  Monitor.  Failure  was  identical  to  S/N  003,  The  threads  in 
the  forward  dome  showed  no  evidence  of  incipient  failure. 


C.  RESULTS,  CONCLUSIONS  AND  RECOMMENDATIONS 

1.  Results  and  Conclusions 

Hercules  has  successfully  designed  and  manufactured  a  lightweight 
PRD-49  Type  III  three-inch  diameter  rocket  motor  which  meets  or  exceeds  all 
requirements  of  TR1617.  Total  weight  of  the  unit  is  just  over  1.0  lb. 
Manufacturing  and  inspection  records  are  provided  as  Appendix  B-4,  with 
weights  of  the  cases  and  nozzles,  and  pertinent  inspected  dimensions, 

2.  Recommendations 

Alternate  case/nozzle  joint  attachment  techniques  should  be  examined 
to  decrease  weight  and  increase  effectiveness  and  simplicity.  The  skirt/case 
shear  failure  area  should  be  examined  to  optimize  the  joint.  The  wound-in 
threads  as  the  forward  polar  opening  showed  that  this  concept  is  viable  and 
could  be  significant  in  reducing  case  costs  by  eliminating  the  conventional 
aluminum  pole  piece. 

The  nozzle,  which  weighs  0.3  lb  as  glass,  could  be  manufactured 
using  PRD  to  obtain  nozzle  throat  erosion  data  and  a  woigbt  reduction  to 
about  0,2  lb. 
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APPENDIX  A 

FIBERGLASS  CASE-IN-CASE  DESIGN  DISCLOSURE 
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APPENDIX  A 


FIBERGLASS  CASE-IN-CASE  DESIGN  DISCLOSURE 


A-l.  Design  Calculations 


A-2.  CIC  Sketches 


A-3.  Tooling  Sketches 

A-4.  Material  Acceptance  Specifications 

A- 5.  Bonding  Procedure 

A-6.  Hydrotest  Tooling  and  Bladder  Mfg. 

A-?.  Manufacturing  and  Inspection  Records 
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APPENDIX  A-4 

MATERIAL  ACCEPTANCE  SPECIFICATIONS  * 


l,B»  At  present  there  Is  no  specification  for  PRD  49  Typa  III 
filament  or  cloth. 
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HS-CP-264 

Reinforced  Plastics  -  Glass  Fllsmunt 
Glass  Roving,  12-End,  Continuous 
Filament,  Non-Aging  ^ S - 9 04 ) 
Materials  Hanua  1  Unit  4  .2.7 


HERCULES  3PECIFICAT 1  OX  DATA  Slfci-.T 


1.  MATERIAL.  GLASS  ROVING,  12-EMl),  CONTINUOUS  FILAMENT,  NON-AGING 

1.1  DESCRIPTION.  The  glass  roving  is  a  low-alkali,  magnesia-alumina, 
silicate  glass  coated  with  a  non-aging  sizing  of  a  type  compatible 
with  epoxy  resins.  The  glass  roving  consists  of  12  ends  gathered 
together  in  a  flat  band  without  twist.  The  ends  are  made  up  of  a 
parallel  arrangement  of  204  continuous  high-strength  filaments 
gathered  together  without  twist. 

1.2  CLASSIFICATION.  NA 

2  >  INFORMATION  AFFECTING  PROCUREMENT 

2.1  SUPPLIER  AND  MATERIAL  IDENTIFICATION.  Supplier  and  material 
identification  are  provided  below: 


Supplier 


Trade  Name 


eg  raw 


Owens  Corning 
FibergLaa  Carp. 


S-904  Class  Roving  Poseidon  S/S 


WS  11895 


2.2  PROBLEMS.  (None  identified) 
ACCEPTANCE  CRITERIA.  (Attached) 
TEST  METHODS .  (Attached) 


SMsSteitj& 


KS-GP-264 

Ap,\  9,  1969 


HERCULES  SPECIFICATION  DATA  SHEET  ‘ 

GJ*#s  Roving,  12-End,  Continuous  Filament,  Non- Aging 

Iht  glass  roving  is  a  low-alkali,  magnesia-alumina,  silicate 
glass  coated  with  a  non-aging  siring  of  a  type  compatible  with 
epoxy  resins.  The  glass  roving  consists  of  12  ends  gathered 
together  in  a  flat  band  withoue  twist.  The  ends  are  made  up  of 
a  parallel  arrangement  of  204  continuous  high-strength  filaments 
gathered  together  without  twist* 

3.  ACCEPTANCE  CRITERIA.  Acceptance  criteria  shall  conform  to  tbs 
following: 

3.1  Material.  The  supplier  shall  certify  that  the  glass  roving  conforms  to 
3.1.1,  3.1.2,  and  3*1*3. 

3.1.1  Construction.  The  glass  roving  shall  be  a  low  alkali,  magnesia- 
alumina,  silicate  glass  coated  with  a  non-aging  siring  of  a  type  compatible  with 
epoxy  resins.  The  ends  shall  be  made  up  of  a  parallel  arrangement  of  continuous, 
high-strength  filaments,  formed  simultaneously  from  a  bushing  having  204  openings 
and  gathered  together  without  twist. 

3.1.2  Cure;.  After  applying  the  sizing,  the  glass  shall  be  cured  at  a  tem¬ 
perature  of  "129"  +  5°  centigrade  (C)  for  22  to  26  3/4  hours,  including  warmup 
and  cooldown  periods. 


3*1*3  End  count.  The  roving  shall  consist  of  exactly  12  ends  which  have 
been  gathered  in  a  flat  band  without  twist. 

3*?  Ignition  loss.  The  average  ignition  loss  for  the  lot  shall  be  not  less 
then  1.30  nor  greater  than  1,80  percent  by  weight.  The  ignition  loss  for  each 
sample  unit  (one  roving  ball)  shall  be  not  less  than  1,0  nor  greater  than  2.25 
percent  by  weight. 

3*3  Extractable  consent.  The  extractable  content  for  each  sample  unit 
shall  bo  not  less  than  85  percent, 

3*4  Wight .  The  average  roving  weight  for  the  lot  shall  be  not  loss  than 
0.360  nor  greater  than  0.310  grams  (g)  per  yard  (yd).  The  roving  weight  for 
each  eampie  unit  shall  be  not  leas  than  0.345  nor  greater  than  0.383  $  per  yd. 

3.5  Breaking  load .  The  average  breaking  load  (load  at  which  fracture 
occurs)  for  each  sample  unit  shall  fee  not  loss  than  120  pouisds.  The  breaking 
load  for  any  individual  specimen  shall  be  not  less  than  HO  pounds. 

3*®  Modulus  of  elasticity.  The  average  modulus,  of  elasticity  (ratio  of 
acres*  to  corresponding  strain  below  the  proportional  limit)  for  each  asapi# 
unit  sh*U  be  not  less  than  11,5  x  10®  pound*  per  square  Inch. 

3*/  Siglnft  (dent ificay ton.  The  extract  frwp.  the  siring  shell  be  acidic 
to  bromcresol  green  indicator  when  tested  in  accordance  with  4,?. 


i,? 
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3.8  Workmanship ,  the  material  shall  be  uniform  in  textura  and  free  of 
impurities 9  fixeessive  broken  etuis,  and  other  delects  that  would  prevent  its  use 
for  the  purpose  intended. 


4,  t KST  MSTOODS »  Confomanec  to  acceptance  criteria  shall  be  determined 

in  accordance-  with  the  fol 'owing  procedures, 

4.1  Vis  u  a  l  exam  i  u  at  ion.  Visual  examination  or  each  sample  unit  shall  be 
conducted  to  dote  mine  compliance  with  3.8. 

4.2  Ignition  loss,  the  ignition  loss  shall  be  determined  in  accordance 
with  the  following; 

*.  Weigh  60  +  1/3  yd  of  roving  to  the  nearest  0.1  milligram  (tag)  and 
record  a/’weight  A. 

b.  Ignite  the  specimen  *$  815°  *  25°  C  for  a  minimum  of  25  minutes. 

c.  Cool  specimen  to  room  temperature  in  a  desiccator,  then  weigh  to 
the  nearest  0.1  mg,  and  record  ss  weight  8. 

d.  Calculate  percent  ignition  loss  as  follows; 


Percent  ignition  loss  * 


A  "  8  *  100 


Where;  A  «  original  specimen  weigh;,  g 

g  *  specimen  glass  weight  slur  ignition,  g 

o.  Report  the  percent  ignftion  loss  each  sample  unit. 

i 

f,  Report  the  average  fur  all  sample  aniu  to  the  Ut« 

4,3  g* tractable  gxtractsbU  content  shall  be  deterssi.tt8d  in 

accordance  with  the  following; 

a,  Weigh  30  *  1/3  yd  of  roving  to  the  nearest  0.1  mg.  Sseccd  s a 
weight  Vj7 

fc.  piece  specimen  in  a  extraction  apparatus  and,  wills  technics* 

grade  aethylene  chloride,  es  tract  for  a  aUttaMS*  o£  eye  Us. 

e,  Etssove  specimen  from  extraction*  allow  to  4?lp*dry  at  ssblcgt  cendi- 
then  place  in  a  preheated  oven  swiintai  <ed  at  +  3  C  lot 
•  slni«us6  of  I  hour. 

d.  Allow  speelssen  to  cool  to  r»o»  tes^eratur s  in  s  desiccator,  vaigh  to 
the  nearest  0.1  mg.,  and  re-vord  as  weight 

,-v  ££ 

«,  Ignite  the  ap«cls-,?n  at  815V  +  25  C  lor  a  ©iftlnwft  ol  sslmite*. 
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f.  Cool  specters  to  room  teapemuro  4m. .a  desiccator,  then  weigh  to  the 
aearaet  0«i  eg.,  and  record  as  weight  Wj. 

$.  Calculate  percent  extractable  at  follows  ; 


Percent  extractable  consent  * 


<M1  *_V  «  100 


•  VAtoaOVWOwaW  VVH  '  yce  t,  u  » 

«1  •  V 

Where:  •  original  weight  of  specimen,  g 

*  weight  of  speeiaan  after  extraction,  g 

•  weight.  o *  apacie&en  after  ignition,  g 

* 

b.  Etport  the  percent  extractable  content  for  each  aaaple  unit. 

4.4  Weight.  Weight  shall  be  determined  in  accordance  with  the  following: 


Weight,  g/yd 


Where:  5  «*  glass  weignt  after  ignition,  g  {fro»  4.2c) 
t  »  length  of  egeciaen,  yd  (iron  4.2a) 

ft 

4,5  fttegfctog  load .  Breaking  load  shall  be  delimited  io  accordance  with 
&$fh  0  234i-6?»  procedure  A,  and  tne  following: 

O  O 

*,  Parfom  egecissen  cnaditlsmiag  and  testing  at  2$  *  3  C  and  56  percent 
tgsaxiowa  relative  h'salUUty, 

b.  Impregnate  ths  specimens  with  resin  mixed  in  accordance  with  table  l 


Kate  rut 

g  |-'T'>'lj(iar>ltT- l“Tri 

Spoay*  mein 
Cusrisg  fcgeat 
toluene 


Table  it.  iepregnaUfcg  Sesin 


$ pad if it at i&n 


Pare*  fey  weight 


technical  grade 


29.5  *  e.s 
22  ♦  2 


c.  Cure  specimens  for  |0  %  5  e-i&utos  at  120*  *  S43  C  followed  by  126  £  5 
ai&oita  at  1*0  ±  y  C.  ~  ** 


*»« 
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d. 


Disord  any  breaking  load  results  outside  specification  limits  where 
resin,  content  calculated  in  accordance  with  ASTH  1)  2343-67*  is  less 
than  40  percent.  Repeat  test  aa  necessary  to  provide  five  valid  deter¬ 
minations.  If  an  individual  specimen  within  a  sample  unit  yields  a 
breaking  toad  value  less  than  U0  pounds*  the  results  shall  bo  checked 
fcr  homogeneity  as  follows : 


1. 

2. 

3. 

4. 


Subtract  the  lowest  breaking  load  from  the  second  lowest  breaking 


load  of  the  five  specimens.  Call  this  difference  R, 


V 


Subtract  the  lowest  breaking  load  from  the  highest  breaking  load 
of  five  speciisens.  Call  this  difference  R-. 

Calculate  the  ratio 

If  &|/&2  *ess  ffran  0,500,  the  breaking  loads  are  valid,  and 
the  sample  unit  Is  beyond  specification  ilroits.  If  R,/fL  is 
e<(uai  to  or  greater  than  0.50Q,  the  low  breaking  load  is  an  out¬ 
lier  and  shall  be  discarded,  and  an  additional  specimen  shall  be 
broken.  Iha  values  from  the  additional  spec4-'en  and  the  remain* 
ing  four  original  specimens  shall  be  used  **>  ma  a  the  evaluation 
for  that  particular  ball.  No  further  test r  for  outliers  shall  bo 
wade  on  the  ball. 

4*6  it^',  Modulus  of  elasticity  shall  be  determined  in 

accordance  with  &STH  D  2343-6?  using  data  from  4,5  and  glass  density  provided 
by  t«e  supplier  (2.4QS  grms  per  cubic  centimeter  for  Owen#-Coralng  3*904  glass), 

the  siting  shall  bn  identified  in  accordance 

with  the  following: 


a  • 


6, 


Reagent  solution  »-  dUsolvv  0.1  ♦  0,0?,  s  brant r««oi  (n«n  In  100 

milliliters  (&»)  of  20  purc^ist  ethyl  alcofcat»va£®r  ftolwtioo, 

K»«sore  IQ  to  13  yd  of  glass  raving  to  be  basing  careful  to 

4v«id  cast  sis  l  na  ties  of  $%**$  tvrfa*.  Insert  the  $lm$  roving  into 
a  JaC  ml  SrierMsvyer  f task,  add  2$  til  of  $athy tvita  chloride,  stepper 
she  ftask,  and  allow  to  stand  for  10  ©inutet  with  occasional  swirling, 

Attar  10  mihtttvs,  *<54  6  drops  of  the  t<B*g«afc  aoluti«n,  and  tveosd  sft« 
adl&t  of  extract. 


fiOt£ 

Rastc  at  acidic  vont^julttatsatt  f  c^s®  glass  ware 
c?  ©th«r  «*■•-«» cal#  |e  contact  with  th& 

Sasip**  cow  id  cause  erroneous  result*. 
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SUPPORTING  DATA  SUMMARY  FOR  NON-AGING  GLAoo  ROVING 


Data 

No.  of  lots 

Average 

Range 

,of  Data 

Property 

Source 

tested 

result 

Low 

High 

End  count 

Owens-Corning 

1 

12 

12 

12 

Ign^cion  loss, 

%  by  wt 

. 

Lot  ave. 

Owens-Corning 

1 

1.47 

1.47 

1.47 

Sail  ave. 

Owens-Corning 

1 

- 

1.05 

2.40 

Extractable 

content,  7. 

Owens-Corning 

1 

94 

94 

94 

Weight,  g/yd 

Lot  ave 

Cteens-Corning 

l 

0.368 

0.368 

. 

0.368 

Ball  ave. 

Owens-Coc  tJ  ig 

1 

0.364 

0.372 

Breaking  load,  lbs 
Ball  ave 

Owens-Corning 

1 

135 

135 

135 

Individual 

specimen 

Owens-Corning 

1 

119 

119 

119 

Modulus  of 

elasticity,  psi 

Owens-Corning 

1 

12.5 

12.2 

12.8 

Sizing 

identification 

Ctoens-Corning 

1 

- 

Cot 

forms 

*  -  v\. 

-■#<«?  *ii-y:\  • 
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HS-CP-3 1C,  Am.  1  ' 

Fibrous  Reinforced  Comsosites 

Glass  Cloth,  Finished  ^Type  1-341  Cloth, 
143  Reversible  Weave;  Type  II-181 
Cloth) 

CP D/ME  /  —  j 

Materials  Manual  Units  4.1.1  &  4.1.2 

HERCULES  SPECIFICATION  DATA  SHEET 


1.  MATERIAL.  CLOTH,  GLASS,  FINISHED 


? 


» 


1 

I 

y 

5 


\ 


i 

< 

j 

-1 


1.1  DESCRIPTION.  ~  | 

1  5 

,  i 

Type  I  -  Style  341  glass  cloth  is  a  reverse-weave  fabric  made  from  con-  • 

tinuous-filoment  rovings  made  from  type  E  glass  (lime-alumina-’oorosili-  j 

cate).  The  designation  341  indicates  the  fabric  is  the  reverse  weave  ; 

pattern  of  normal  143  weave.  The  cloth  is  coated  with  a  finish  com-  \ 

patible  with  epoxy  resins.  j 

i 

Type  II  -  Style  l8i  glass  cloth  is  a  5-counter,  8-hamess  warp  flush  ; 

satin  weave  fabric  made  from  continuous -filament,  type  E  glass.  The 
cloth  is  coated  with  a  finish  compatible  with  epoxy  resins. 

1.2  CLASSIFICATION.  KA 

2.  INFORMATION’  AFFECTING  PROCUREMENT. 

2.1  SUPPLIERS  AND  MATERIAL  IDENTIFICATION.  Suppliers  and  material  identifi-  j 
cation  are  provided  below: 


SUPPLIER 

TRADE  NAME 

PROGRAM 

SPECIFICATION 

Hess  Goldsmith 

34l  glass  cloth 

Poseidon 

ws  8020 

Cleric  Schwebel 

(143  reversible 
weave)  I  550 

FS/SS 

finish 

II 

Hess  Goldsmith  l8l  glass  cloth 

Clark  Schwebel  CS  550  finish 

Pose idon 
FS/SS 

-  ws  8020 

II 

Hess  Goldsmith  l8l  glass  cloth 

J.  P.  Stevens  Volan  A  finish 

Sprint 

11181420 

2.2  PROBLEM  AREAS.  (None  identified) 

3. 

ACCEPTANCE  CRITERIA.  (Attached) 

4. 

TEST  METHODS-  (Attached) 

NOTES: 

A.  Other  Hercules  prepared  specifications  covering  material  with  similar 
characteristics  are  as  follows: 

i 


i 
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TYPE 

SPECIFICATION 

PROGRAM 

SUPPLIER 

TRADE  NAME 

I 

ws  33U2 

Polaris 

United  Merchants 
Industrial  Fabrics 

34l  Cloth 

Hess  Goldsmith 

398  Cloth 

J.  P.  Stevens 

3^1  Cloth 

I 

HPC-133-08-2-5 

Minuteman 

Hess  Goldsmith 

398  Cloth 

I 

HPC-253-02-2-3 

EK3 

Hess  Goldsmith 

398  Cloth  ^ 

Volan  f  inish 

Coast  Mfg.  &  Supply 

341  Cloth 

Volan  finish 

J.  P.  Stevens 

143  Reverse  Weave 
Volan  finish 

I 

HS -259-2-162 

X259  (Goddard) 

— 

— 

II 

HPC-253-02-2-3 

BE3 

Hess  Goldsmith 

181  Cloth 

Volan  finish 

-- 

Coast  Mfg.  &  Supply 

181  Cloth 

Volan  finish 

• 

J.  P.  Stevens 

181  Cloth 

Volan  finish 

B.  This  amendment  has  been  issued  solely  to  record  differences  contained 
in  Sprint  specification  HlOl420  for  Type  II  Glass  Cloth  -  Finished. 
The  Sprint  specification  contains: 

(1)  A  requirement  and  test  method  for  chrome  finish. 

(2)  A  maximum  thickness  of  0.012  inches  (in  lieu  of  a  0.011-inch 
maximum) . 

(3)  An  increased  range  in  weight  per  square  yard  of  8.00  to  9*80 
ounces  (in  lieu  of  a  range  of  8.50  to  9*50  ounces). 


i 
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APPROVED: 

HS-3P-11C 

Fibrous  l!tTnfjrcec  posicies 

Glass  Cloth,  Pinislted  (Type  1-341  Cloth, 

143  Reversible  Weave;  Type  II -111 

Cloth) 

CPD/ME 

Materials  Manual  Units  4.1.1  &  4.1.2 

HERCULES  SPECIFICATION1  DATA  SHEET 


1.  MATERIAL.  CLOTH,  GLASS,  FINISHED 

1.1  DESCRIPTION. 

Type  I  -  Style  341  glass  cloth  is  a  reverse-weave  fabric  made  from  con¬ 
tinuous-filament  rovings  made  from  type  E  glass  (lime-alumina-borosili- 
cate).  The  designation  341  indicates  the  fabric  is  the  reverse  we<.ve 
pattern  of  normal  143  weave.  The  cloth  is  coated  with  a  finish  com¬ 
patible  with  epoxy  resins. 

Type  XI  -  Style  181  glass  cloth  is  a  5-counter,  8-harness  warp  flush 
satin  weave  fabric  made  from:a;pntinuous -filament,  type  E  glass.  The 
cloth  is  coated  with  a  finish  compatible  tfith  epoxy  resins. 

1.2  CLASSIFICATION.  NA 

2.  INFORMATION  AFFECTING  PROCUREMENT. 

2.1  SUPPLIERS  AND  MATERIAL  IDENTIFICATION.  Suppliers  and  material  identifi¬ 
cation  are  provided  below: 


TYPE  SUPPLIER 

TRADE  NAME 

PROGRAM 

SPECIFICATION 

I  Hess  Goldsmith 

Clark  Schwebel 

341  glass  cloth 
(143  reversible 
weave)  I  550 
finish 

Poseidon 

FS/SS 

WS  8020 

II  Hess  Goldsmith 

Clark  Schwebel 

181  glass  cloth 

CS  550  finish 

Poseidon 

FS/SS 

WS  8020 

II  Hess  Goldsmith 

J.  P.  Stevens 

181  glass  cloth 
Volan  A  finish 

Sprint 

1181420 

2.2  PROBLEM  ARE'S. 

(None  identified) 

3.  ACCEPTANCE  CRITERIA. 

(Attached) 

4.  TEST  METHODS.  (Attached) 


NOTES: 

A.  Other  Hercules  prepared  specifications  covering  material  with  similar 
characteristics  are  as  follows: 
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HERCULES  SPECIFICATION  DATA  SHEET 
Cloth,  Glass,  Finished 

Type  I  -  S  :yle  341_glass  cloth  is  a  reverse-weave  fabric  made  from  continuous- 
filament  nvings-made  from  type  E  glass  ( lime-alumina -boros  i  1  ica  te)  .  The 
designation  141  indicates  the  fabric  is  the  reverse  weave  pattern  of  normal 
143  weave.  The  cloth  is  coated  with  a  finish  compatible  with  epoxy  resins. 

Type  II  -  Style  18i  glass  cloth  is  a  5-counter,  8-harness  warp  flush  satin 
weave  fabric  made  from  continuous -filament,  type  E  glass.  The  cloth  is  coated 
with  a  finish  compatible  with  epoxy  resins. 

3.  ACCEPTANCE  CRITERIA,-  Acceptance  criteria  shall  conform  to  the  following. 

3.1  Materials.  The  supplier  shall  certify  that  the  glass  cloth  was  manufac¬ 
tured  from  continuous -filament,  lime-aiumina-borosilicate  (type  E)  glass  yarn; 
that  the  glass  yarn  construction  is  in  accordance  with  table  I;  and  that  the  glass 
cloth  was  cleaned  to  remove  the  oils  and  binders  present  on  the  yarn  and  then  coated 
with  a  high-strength  finish  compatible  with  epoxy  resins. 


Table  I.  Yarn  Construction 


Glass  cloth 

Yarn  construction* 

Warp 

Fill 

Type  I 

ECD  450  1/2 

ECE  225  3/2 

Type  II 

ECE  225  1/3 

ECE  225  1/3 

*Glass  yarn  construction  shall  be  designated  in  accordance  with 

ASTM  D  578-61. 

3.2  Construction  and  physical  properties.  Construction  and  physical  pro¬ 
perties  shall  be  in  accordance  with  table  II. 

3*3  Workmanship.  The  finished  glass  cloth  shall  have  a  uniform  color.  The 
cloth  shall  be  clean,  evenly  woven,  and  free  from  any  defect  that  would  render 
the  product  unsuitable  for  the  purpose  intended. 

4.  TEST  METHODS.  Conformance  to  acceptance  criteria  shall  be  determined  in 
accordance  with  the  following  procedures, 

4.1  Visual  examination.  The  finished  glass  cloth  shall  be  examined  visually 
to  determine  compliance  with  3.3. 

4.2  Warp  and  fill.  The  number  of  yarns  per  inch  of  the  warp  and  fill  shall 
be  determined  in  accordance  with  ASTM  D  1910-64. 
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Table  II.  Construction  anc  Physical  Properties 


Characteristic 

Unit 

Type  I 

(341) 

■  Type  II 

(181) 

Minimum 

Maximum 

Minimum  • 

Maximum 

Warp 

Yarns/in. 

iO 

32 

55 

59 

Fill 

Yarns/in. 

49 

51 

52 

56 

Thickness 

In. 

0.008 

0.010 

0.008 

0.011 

Weight 

Oz/sq  yd 

8.08 

9.12 

8.50 

9.50 

Flexural  strength,  dry 

Psi 

Warp 

— 

55,000 

--- 

Fill  ^ 

120,000 

--- 

--- 

— 

Flexural  strength,  wet 

Psi 

Warp 

— 

— 

45,000 

— 

Fill 

100,000 

— 

— 

' 

Breaking  strength 

Lb/in.  width 

Warp  direction 

35 

210 

— 

Fill  direction 

- - - - 

370 

--- 

195 

— 

4.3  Thickness .  Thickness  of  the  glass  cloth  shall  be  determined  in  accord¬ 
ance  with  ASTM  D  579-66. 

4.4  Weight.  Weight  of  the  glass  cloth  shall  be  determined  in  accordance  with 
ASTM  D  1910-64. 

4.5  Flexural  strength  test.  Flexural  strength  for  both  wet  and  dry  condi¬ 
tions  shall  be  determined  by  preparing  and  testing  the  laminate  in  accordance  with 
ASTM  D  2408-65  T  and  one  of  the  following  methods: 

4.5.1  Method  A. 

a.  Resin  eor  the  laminate  shall  be  100  parts  by  weight  (pbw)  resin,  <  inform¬ 
ing  to  HS-CP-105,  mixed  with  29.5  +  0.5  pbw  curing  agent,  conforming  to 
HS -CP-164. 

b.  Cure  the  laminate  for  120  +  5  minutes  (min)  at  200°  Hh  5°  Fahrenheit  (F) 
followed  by  240  +  5  min  at  320°  +  5°  F. 
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4;5.2  Method  D. 

a.  Retin  for  the  laminate  shall  be  100  pbw  resin,  conforming  to  HS-CP-I05, 
nixed  with  19.3+  0.5  pbw  curing  agent,  conforming  to  HS-CP-106. 

b.  Cure  the  laminate  for  60+5  min  at  250°  +  10°  Fahrenheit  (F)  and 

60+  5  min  at  350°+  10d  F.  “ 

4.6  Breaking  strength  test.  Breaking  strength  shall  be  determined  in 
accordance  with  ASTM  D  579-66  except  that  method  1R-E  of  ASTM  D  1682-64  shall  be 
used.  The  time  to  break  shall  be  20  +  10  seconds. 
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TYPE 

SPECIFICATION 

PROGRAM 

SUPPLIER 

15  November  1968 

TRADE  <AMK 

I 

WS  3342 

Polaris 

United  Merchants 
Industrial  Fabrics 

341  cloth 

Hess  Goldsmith 

398  cloth 

I.  P.  Stevens 

341  cl  th 

I 

HPC-133~08“2*5 

Minuteman 

Hess  Goldsmith 

398  cluth 

I 

KPC-253-02-2-3 

BE3 

Hess  Goldsmith 

398  cloth 
Volan  finish 

Coast  Manufacturing 
&  Supply 

341  cloth 
Volan  finish 

J.  P.  Stevens 

143  Reverse 
-Weave 

Volan  finish 

I 

HS-259-2-162 

X259  (Goddard) 

- — 

-c. 

II 

Hi'C-253-02-2-3 

BE3 

Hess  Goldsmith 

181  cloth 

Vo lan  finish 


Coast  Manufacturing  181  cloth 

&  Supply  Vo lan  finish 


J.  P.  Stevens 


181  cloth 
Volan  finish 


I 
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Physical  ?roperties  Used  in  Establishing  Specification  Limits  (Cont) 


No.  of  lots 
tested 

'  . "  '  11  1  ■  *  ■  — « 

Range  of  data 

Property 

Data  source 

Result 

Low 

High 

Flexural  strengtw,  psi 

Bacchus 

Method  B  (CL) 

. 

Dry 

2 

137,600 

122,100 

153,100 

Uet 

2 

136,800 

130,700 

L42,900 

Type  II  -  181  cloth 

Hess  Goldsmith 

1 

Warp,  yarn/in. 

57 

5? 

57 

Fill,  yarn/in. 

54 

54 

54 

Thickness,  in. 

0.0087 

0.0087 

0.0087 

Weight,  oz/sq  yd 

. 

8.97 

8.97 

8.97 

Flexural  strength,  pai 

Dry 

62,300 

62,300 

62,300 

Wee 

58,700 

58,700 

58,700 

Breaking  strength, 
Ib/iti.  width 

Warp  direction 

229 

229 

229 

Fill  direction 

-J 

197 

197 

197 

w&am^*s*s!£t!cai^wtw^ 
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SUPPORTING  DATA  SODARY  FOR 
GLASS  CLOTH  FINISHED  FOR  EPOXY  RESIN  LAMINATES 
rhysic.il  Properties  Ured  in  Establishing  Specification  Limits 


Property 

Data  source 

No,  of  lots 
tested 

Average 

Result 

Range  of  data 

Low 

High 

Type  I  -  341  cloth 

Warp,  yarns/in. 

Clark  Schwabel 

5 

30 

30 

30 

Hess  Goldsmith 

33 

29 

29 

29 

Fill,  yarns/in. 

Clark  Schwabel 

5 

50 

50 

50 

Hess  Goldsmith 

33 

50 

48 

51 

[  Thickne33,  in. 

Clark  Schwabel 

7 

0.0091 

0.0085 

0.0098 

t 

Hess  Goldsmith 

33 

0.0098 

0.0092 

0.0107 

Weight,  oz/ sq  yd 

Clark  Schwabel 

3 

8.83 

8.71 

8.89 

Hess  Goldsmith 

“*3 

8.86 

8.12 

9.74 

Breaking  strength. 

Clark  Schwabel 

Ib/in.  width 

Warp  direction 

6 

60 

37 

81 

Fill  direction 

6 

554 

406 

815 

Breaking  strength, 

Hess  Goldsmith 

Ib/in.  width 

Warp  direction 

2 

37 

36 

38 

Fill  direction 

2 

410 

400 

419 

Flexural  strength,  psi 

Bacchus 

Method  A  (Tonox) 

Dry 

135,900 

122,000 

154,000 

Wet 

125,000 

104,600 

144,100 

L 

r|  |||(|r _ 
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HERCULES  SPECIFICATION  DATA  SHEET 


1.  MATERIAL,  CLOTH,  GLASS,  UNFINISHED 

1. 1  DESCRIPTION.  The  material  is  a  plain  weave,  unfinished  glass 
cloth.  The  cloth  is  made  from  SCG  150  2/2  3. 8S  4. 0Z  multi-filament 
yarn  in  the  fill- direction  and  SCG  150  1/2  3. 8S  4. 02  multi -filament  yarn 
in  the  warp  direction  as  defined  in  ASTM  D  578-61.  The  yarn  is  made 
from  high  strength  continuous  glass  filaments  treated  with  an  epoxy  resin 
compatible  sizing. 

1.2  CLASSIFICATION.  Not  applicable, 

2.  INFORMATION  AFFECTING  PROCUREMENT. 

2.1  SUPPLIERS  AND  MATERIAL  IDENTIFICATION.  Suppliers  and 
materiaimentilication  are  provided  below. 

SPEC2FI- 

SUFPLIER  TRADE  NAME  PROGRAM  CATION 

Owena-Corning  Fiberglas  Unfinished  Sprint  1I181411X 

Corp. ,  900  17th  Street,  Glass  Cloth 

N.  W.  Washington,  D.  C.  S/34-801 

20008  * 

2.2  PROBLEMS.  None  identified. 

3.  ACCEPTANCE  CRITERIA.  (Attached) 

4.  TEST  METHODS.  (Attached) 

mm 

A.  The  material  shall  be  capable  of  meeting  all  the  requirements  of 
this  specification  for  a  minimum  of  S2  weeks  from  date  of 
manufacture  when  stored  below  32°  Fahrenheit  (F)  in  the  original 
unopened  containers.  Thf  storage  life  may  be  extended  to  2  years 
from  date  of  manufacture  when  stored  at  11°  to  32°  F  or  to  3 
years  from  date  of  manufacture  when  stored  at  0  *  1  O  F  in  the 
original  unopened  containers. 
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B.  A  representative  sample  of  each  roll  shall  be  selected  for  testing. 
The  material  shall  be  conditioned  in  an  environment  of  79°  to 
80°  F  and  a  maximum  relative  humidity  of  69  percent  for  a 
minimum  of  8  hours  prior  to  opening  the  package  for  sampling. 

i 


KS-CP-139 
March  14,  1969 

HERCULES  SPECIFICATION  DATA  SHEET  . 

CLOTH,  GLASS,  UNFINISHED 

The  material  is  a  plain  weave,  unfinished  glass  cloth.  The  doth  its 
made  from  SCG  150  2/2  3. 8S  4, 0Z  multi-filament  yarn  in  the  fill  •" 
direction  and  SCG  150 1/2  3. 8S  4. 0Z  multi- filament  yarn  in  the  warp 
direction  as  defined  in  ASTM  D  578-61.  The  yarn  is  made  from  high 
strength  continuous  glass  filaments  treated  with  an  epoxy  resin  com¬ 
patible  sizing. 


3.  ACCEPTANCE  CIHTERIA 

3. 1  Chemical  and  physical  properties.  The  chemical  and  physical 
■  proper  tie s shrill conformtotaBIiT 

Table  I.  Chemical  and  physical  properties 


Property 

a 

mmm 

■BSH 

mmm 

Thickness,  inch 

0, 017 

0.020 1 

Weight,  ounces  per  yard 

8,4 

8.0 

Warp  yarns  per  inch 

15 

. 

15 

Fill  yarns  per  inch 

Bi 

40 

Fill  breaking  strength,  pounds 
per  inch  of  width 

1050 

m  <* 

Extractable  content  of  sizing, 
percent 

75 

HO 

j  Ignition  loss,  percent 

1.00 

i.oo 

3. 2  Workmanship.  The  material  shall  bo  uniform  in  texture  and  free 
oi  tmmurlSSs  aiidlffir  defects  that  would  prevent  its  use  for  the  purpose 
intended 
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4<  TEST  METHODS  shall  be  in  accordance  with  the  following 
procedures: 

4. 1  Thickness,  Thickness  shall  be  determined  in  accordance  with 
the  methoHToFwoven  and  knitted  materials,  felts,  and  nonwovens  of 
method  5030  of  COOT- 191  except  that  a  minimum  of  10  determinations 
shall  be  made  from  each  roll  sampled.  Report  the  average  of  all 
determinations  for  each  sample. 

4.2  Weight.  Weight  shall  be  determined  in  accordance  with  method 
5041  of  CCC-T-191  except  that  a  minimum  of  3  determinations  shall  be 
made  on  each  sample.  Report  the  average  of  all  determinations  for  each 
sample. 

* 

4.3  Warp  yarns  ner  inch.  Warp  yarns  per  inch  shall  be  determined 
in  accordance  with  metHod'  BI)50  of  CCOT-191  except  that  a  minimum  of 
5  determinations  shall  be  made  on  each  sample.  Report  the  average  of 
all  determinations  for  each  sample. 

4. 4  Fill  yarns  per  inch.  Fill  yarns  per  inch  shall  be  determined 

in  accofoancewlth  method  5050  of  CCC-T“19X  except  that  a  minimum  of 
5  determinations  shall  be  made  on  each  sample.  Report  the  average  of 
all  determinations  for  each  sample, 

4. 5  .Fill  breaking  strength.  Fill  breaking  strength  shall  be  determined 
in  accornance  with  the  foUowmg: 

(a)  Material  mid  equipment: 

(1)  Cardboard;  Approximately  X  1/2  inches  square, 

one  side  unfinished. 

(2)  Adhesive:  Epoxy  resin  (£poa  026)  and  dtefby  lone  triamine  ♦ 

(3)  Testing  machine;  {Instrcm  or  equivalent)  with  minimum 

scale  rang#  of  0  to  1000  pounds,  adjustable  rate  of 
cross  head  separation,  and  mlt  aligning  grips. 
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(b)  Specimen  preparation:  Cut  a  minimum  of  5  specimens  from 

each  sample,  approximately  3/4  inch  wide  by  8  inches  long, 
with  the  fill  yarns  parallel  to  the  8  inch  dimension,  tuiravel 
sufficient  fill  yarns  so  that  the  resulting  specimen  is  25  fill 
yarns  wide.  Prepare  sufficient  adhesive,  by  mixing  10  ±  0.1 
parts  by  weight  of  diethylenetriamine  per  100  parts  by  weight 
of  epoxy  resin,  until  homogeneous.  Place  two  cardboard 
squares  for  each  specimen,  with  the  unfinished  surface  facing 
upwards,  3  ±  1/16  inch  apart  and  aligned.  Place  a  specimen 
oyer  the  cardboard  squares  so  that  the  specimen  is  centered. 
Place  approximately  3  grams  of  the  mixed  adhesive  on  the 
cardboard.  Place  a  second  cardboard  square  with  tho 
unfinished  surface  facing  downwards,  -directly  over  the 
adhesive  on  the  specimens,  align,  and  press  down  lightly. 
Place  a  suitable  section  of  light  gauge  aluminum  over  the 
made  up  specimens.  Cure  at  room  temperature  for  a 
minimum  of  24  hours  taking  precautions  to  protect  the 
•  samples  from  distortion. 

(c)  Procedure:  Set  rate  of  cross  head  separation  of  test  machine 

at  0. 5  inch  per  minute.  Set  grips  3  inches  apart.  Secure 
specimens  in  the  grips.  Care  shall  be  taken  to  align  the  fill 
yarns  in  the  direction  of  the  puli.  Load  specimen  to  failure . 

(d)  Calculation: 

Fill  breaking  strength  (pounds  per  inch  of  width)  -  x  B 

where:  A  -  break  load  average,  pounds 

B  =  number  of  fill  yarns  per  inch  width 
25  =  number  of  fill  yarns  in  specimen 

(e)  Report  the  average  of  all  determinations  for  each  sample. 

4. 6  Extractable  content  of  sizing.  Extractable*  content  of  sizing  shall 
,  be  determined  in  accordance  with  the  following: 

(a)  Procedure:  Weigh  approximately  10  grams  of  sample  to  . 

’ '  ■  the  nearest  0, 1  milligram  (mg).  Place  specimen  in  a 

Soxhlet  extraction  apparatus  and  extract  with  100  milli~ 

,  liters  of  methylene  chloride  for  a  minimum  of  2  hours  at 

■.  :  approximately  5  cycles  per  hour.  Remove  specimen  from 

l  i  \-V  ■  the  Soxhlet  and  dry  in  air  (under  a  fume  hood;  for  a  mini- 

-  .  mum  of  1/2  hour.  Place  in  an  oven  and  dry  for  a  minimum 


"ig  . 

;  ..  *  'i  . 

'UaWWiii-','.  ; 


HS-CP-139 
March  14,  1969 


of  1/2  hour  at  165°  ±  5°  F.  Remove  specimen  from  the  oven 
and  cool  in  a  desiccator  to  room  temperature.  Weigh 
specimen  to  nearest  0. 1  mg.  Place  specimen  in  a  furnace 
for  a  minimum  of  1/2  hour  at  1150°  to  1500°  F.  Remove 
specimen  from  the  furnace  and  cool  in  a  desiccator  to  room 
temperature.  Weigh  specimen  tu  nearest  0.1  mg. 

(b)  Calculation:  Extractable  content  of  sizing  (percent)  x  ^ 

where:  A  =  initial  specimen  weight,  grams 

B  =  specimen  weight  after  removal  from 
the  oven,  grams 

C  =•  specimen  weight  after  ignition,  grams 

.  ♦ 

(c)  Report  the  average  of  a  minimum  of  2  determinations  for  each 

sample. 

4. 7  Ignition  loss.  Ignition  loss  shall  be  determined  in  accordance 
with  the  following  calculation: 

.(a)  Calculation:  Ignition  loss  (percent)  -  x  100 

where:  4  =  initial  specimen  weight,  grams  (from  4. 6) 

C  =  specirner  weight  after  ignition,  grams 
(from  4.  6) 

(b)  Report  the  average  of  a  minimum  of  2  determinations  for  each 
sample. 
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Adhesive,  Case  Winding  Resin 

Resin,  Epoxy  (ERL  2256) 

Materials  Manual  Unit  2.3.5 

HERCULES  SPECIFICATION  DATA  SHEET 


1.  MATERIAL,  RESIN,  EPOXY 

1. 1  DESCRIPTION.  The  material  is  a  mixture  of  a  diglycidyl  ether 
of  bisphcnol  A  epichlorohydrin  type  epoxy  resin  and  bis-(2,  3-epoxycyclo- 
pentyl)-cther  in  liquid  form. 

1.2-  CLASSIFICATION.  Not  applicable. 

2.  INFORMATION  AFFECTING  PROCUREMENT. 

2.1  SUPPLIERS  AND  MATERIAL  IDENTIFICATION.  Suppliers  and 
material  identification  are  provided  below: 

SUPPLIER  TRADE  NAME  PROGRAM  SPECIFICATION 

Union  Carbide  ERL  2256  Sprint  11181401XB 

Corporation  Poseidon  WS  8023 

2.  2  PROBLEMS.  None  identified. 

3.  ACCEPTANCE  CRITERIA.  (Attached) 

4.  TEST  METHODS.  (Attached) 

NOTES: 


A.  Other  specifications  for  ERL  2256  containing  similar  requirements 
are  as  follows: 


SUPPLIER  TRADE  NAME 

Union  Carbide  ERL  2256 

Corporation 


PROGRAM 
Minuteman 
BE  3 


SPECIFICATION 

HPC  133~08“2-3D 

HXS-2-17 

HPC  253-02-2-4A 


B.  Viscosity  limits  oi  5.  0  to  7.  0  poises  are  necessary  for  the  Poseidon 
program  because  of  the  ioilg  winding  time  for  the  Poseidon  case. 

C.  Poseidon  specification  includes  requirements  and  tests  (performed 
by  Bacchus)  for  working  life,  tensile  strength,  and  elongation. 
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NOTES  (cont) 


D.  Poseidon  specification  deletes  requirement  for  specific  gravity  and 
determines  viscosity  by  ASTM  D  1084-63,  Method  B.  * .  " 
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HERCULES  SPECIFICATION  DATA  SHEET 
RESIN,  EPOXY  . 

The  material  is  a  mixture  of  a  dig lye idyl  ether  of  bisphenoi  A  epichloro- 
hydrin  type  epoxy  resin  and  bis-(2, 3-epoxycyclopentyl)-ether  in  liquid  form. 

3.  ACCEPTANCE  CRITERIA 

3. 1  Physical  and  chemical  properties.  The  physical  and  chemical 
properties  shall  conform  to  table  I. 

Table  I.  Physical  and  chemical  properties 


Property 

Values 

Minimum 

Maximum 

Specific  gravity 

1.155 

1.175 

Viscosity,  centipoises 

500 

900 

Weight  per  epoxy  equivalent, 
grams  per  equivalent 

135 

145 

Water  content,  percent 

-  -  - 

0.1 

3-2  Workmanship.  The  material  shall  be  uniform  in  texture  and  free 
of  impurities  or  any  other  defect  that  would  prevent  its  use  for  the  purpose 
intended. 

4.  TEST  METHODS  shall  be  in  accordance  with  the  following  procedures: 

4. 1  Specific  gravity.  Specific  gravity  shall  be  determined  at  25°/25° 
centigrade~ICrin  accordance  with  method  A  of  ASTM  D  891-59.  Report 
the  average  of  a  minimum  of  2  determinations. 

4.2  Viscosity.  Viscosity  shall  be  determined  in  accordance  with 
ASTM  DTBT5- 63  under  the  following  conditions: 

(a)  Invert  the  tube  until  3  consecutive  readings  agree  within 
0. 1  second.  This  reading  shall  be  reported  as  the 
result. 
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(b)  Report  the  average  of  a  minimum  of  2  determinations  in 
centipoises. 

4-3  Weight  per  epoxy  equivalent.  Weight  per  epoxy  equivalent  shall 
be  determined  in  accordance  with  the  following: 

(a)  Equipment: 

(1)  Pressure  bottles,  Fischer  Scientific  Catalogue 

number  3-100,  or  equivalent. 

(2)  Canvas  or  cloth  bags. 

(3)  pH  meter  Beckman  H2,  or  equivalent, 

(b)  Reagents  and  solutions: 

(1)  Methanol-potassium  hydroxide,  0.2  normal  (N), 

standardized  against  standard  hydrochloric  acid 
or  potassium  acid  phthalate  to  bromcresol  purple 
indicator, 

(2)  Pyridine  hydrochloride  solution,  prepared  by  either 

of  the  two  following  methods; 

(a)  Dissolve  27,  0  grams  of  pyridine  hydrochloride 

crystals  in  3  to  5  milliliters  (ml)  of  water. 

Add  500  ml  of  redistilled  or  chemically  pure 
(CP)  pyridine  and  shake  to  mix. 

(b)  Carefully  add  19.  5  ml  of  reagent  grade  hydrochloric 

acid  to  400  ml  of  redistilled  or  CP  pyridine. 

Dilute  to  500  mil  with  more  pyridine  and  shake  to 
IT  V. 

(3)  Bromcresol  purple  indicator  solution,  prepared  by 

dissolving  0. 1  gram  of  bromcresol  purple  indicator 
in  100  ml  of  methanol, 

(4)  Methanol,  anhydrous. 

(5)  Pyridine,  redistilled  or  CP. 
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(c)  Procedure:  Weigh  approximately  one  gram  of  sample  to  the 

nearest  0. 1  milligram,  transfer  to  a  pressure  bottle  and 
add  (pipette)  50  ml  of  pyridine  hydrochloride  solution. 

Stopper  file  bottle  and  swirl  to  effect  solution  of  the  sample. 
Prepare  a  blank  by  pipetting  50  ml  of  pyridine  hydrochloride 
into  a  second  pressure  bottle.  Place  the  two  bottles  in 
canvas  bags  or  wrap  in  strong  cloth  and  place  in  a  steam 
or  boiling  water  bath  at  98°  t  2°  €  for  a  minimum  of 
4  hours.  After  neating  remove  the  bottles  from  the  steam 
bath  and  allow  to  cool  to  room  temperature,  (Do  not 
remove  the  wrappers  from  the  bottles  while  they  are  hot 
or  attempt  to  hasten  the  cooling  by  immersing  in  cold 
water.)  When  the  bottles  have  cooled  to  room  temperature, 
loosen  the  wrappers,  uncap  the  bottles  slowly  to  release 
any  pressure  and  then  remove  tne  wrappers.  Rinse  down 
the  insides  of  the  bottles  with  methanol  and  then  quanti¬ 
tatively  transfer  the  material  from  each  flask  into- a  clean 
dry  beaker.  Rinse  each  flask  at  least  twice,  transferring 
the  rinsings  to  the  beakers.  Titrate  the  sample  and  the  blank 
with  0.  2  N  potassium  hydroxide  solution  to  a  pH  of  8.  2  ±  0.  05 
using  a  freshly  standardized  pH  meter.  Add  the  titrant  at 
a  moderate  rate  to  pH  6,  0,  then  dropwise  to  pH  7.  0.  and 
then  dropwise  to  pH  8.S  i  0.  05  waiting  approximately  5 
seconds  b , 'tween  each  drop. 

(d)  Calculation:  Weight  per  epoxy  equivalent  = 

where:  A  =  sample  titration,  mi 

B  =  average  blank  titration,  ml 
W  "  sample  weight,  grams 
N  =  normality  of  the  potassium  hydroxide 
solution 

(e)  Report  the  average  of  a  minimum  of  2  determinations. 

« 

4.4  Water  content.  Water  content  shall  be  determined  in  accordance 
with  ASTM  E  203-64,  except  the  end  ooint  shall  be  10  seconds.  Report 
tire  average  of  a  minimum  of  2  determinations. 


92 


r  -i;  -  Vf  rfi*.:*  -  .yts*3'i?.r*K **.  ‘  ?r*.-zt*T  *  'rTW rf*:'- 


APPROVED ; 


r  /' 


I  CPD/ME 


»**  ’  /-•>  -  ,,  . 
/.Av  VC' 


HS-CP- 1 6AA _ _ _ 

,  AcMu  si  Vfc  ,  Curi  n^  _A "ru|J; _ 

Amine  Blunt!  Curing  Agent 
_ (1  o-i ex  6 CAP) _ 

Materials  Manual  Unit  2,4,! 


HERCULES  SPECIFICATION  DATA  SHEET 


\  V  * 


1.  MATERIAL.  CURING  AGLET,  AMINE  BLEND 

1 . 1  DESCRIPTION .  Tonox  6040  is  an  epoxy  resin  curing  agent.  The  material  is 
a  liquid  eutectic  mixture  of  various  aromatic  amines,  consisting  of  40 
percent  metapheuvlcncdiamine  and  44  percent  of  an  isomeric  mixture  oJ. 
methyienedianilinc . 

1-2  CLASSIFICATION.  NA 
2-  INFORMATION  AFFECTING  PROCUREMENT 

2.1  SlU  PLIERS  AND  MAT! RIAL  IDENTIFICATION.  Suppliers  and  material  identifi¬ 
cation  are  provided  below: 


SUPPLIER 


TRADE  NAME 


PROCRAM 


SPECIFICATION 


Uniroyal,  Inc, 


Ton ox  6040 


Poseidon  F/S,  S/S 


WS  8026 


li 


2.2  PR*)BI.i.MS ,  (None  identified) 
3 •  can;.', MCE  CRITERIA .  (Attached  ) 

4.  TEST  METHODS.  (Attached) 


*A.  Inforner. tJon  regarding  Tonox  6040  can  also  be  found  in  Material  Unit  No, 
2.3.5  (ERL  2256  filament  winding  resin). 


B 


Poseidon  product-peculiar  specification  K8  8026  contains  requirements 
and  test  methods  for  working  life,  tensile  strength  and  elongation  of 
mixed  adhesive  as  used  in  that  program. 
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HERCULES  SPECIFICATION  DATA  SHEET 
Curing  Agents  ^lr»ino  Biend 

Tonox  6040  is  an  epoxy  refin  curing  agent.  The  material  is  a  liquid  eutectic 
mixture  of  various  aromatic  amines,  consisting  of  40  percent  metaphenylene- 
diamine  and  44  percent  of  an  isomeric  mixture  of  mechylcnedianiline . 

3.  ACCEPTANCE  CRITERIA.  Acceptance  criteria  shall  conform  to  the  following; 

3.1  Chemical  composition.  The  chemical  composition  of  the  curing  agent,  as 
determined  by  gas  chromatographic  analysis,  shall  be  in  accordance  with  table  I. 


Table  I.  Chemical  Composition 


Ingredient 

Percent 

m  -  phenylenediamine 

40  +  4 

p,p*  -  mcthylenedianilina 

36  Hr  4 

o,p'  -  mothyieneclianiiine 

8  ±  2 

Other  chemicals 

21  maximum 

3.2  Titratable  nitrogen.  Ti  t  ra cable  nitrogen  content  of  the  curing  agent 
shall  be  not  greater  than  19.0  nor  less  than  18.0  percent, 

3.3  Moistur>» .  Moisture  content  of  the  curing  agent  shall  be  not  greater 
than  0.4  percent. 

3.4  Workmanship ,  The  curing  agent  shall  be  in  a  liquid  fora,  manufactured 
to  assure  a  uniform  product  free  from  impurities  and  contamination  that  would  pre¬ 
vent  its  use  for  the  purpose  intended. 

4,  TEST  METHODS  .  Con  famines  to  acceptance  criteria  shall  be  deierwlfud 
in  accordance  with  the  following  procedures, 

4.1  Visual  examination.  Samples  shall  be  visually  examined  to  determine 
compliance  with  3.4, 

4.2  Chemical  composition.  The  chemical  compos  1 1 ion  snail  be  determined  in 
accordance  with  the  following: 

i.  Apparatus  and  reagents 

Dual  column  gas  chromatograph  with  temperature  prog ramming  and 
thermal  conductivity  dotoctor  (see  flp/uo  ?), 
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HamilUon  'ficro  Syringe  10  microiitt-r  (gl)  capacity  or  equivalent. 
Reagent  Grade  ituanol  (MeOil)  and  Di-£utyl*ihtha  late  (DliP) 
Metaphcny lenedi  .mine  (HPDA)  99  +  percent  purity 


4,4'  Methylcned  .aniline  (4,4*  MDA)  99  *i  percent  purity 

Chromatographic  column  (six  feet  of  1/4  inch  stainless  steel 
tubing  packed  with  15  percent  Ap’ezon  L  on  80/90  Ana k row  ACS), 


Operating  conditions 

220°-300°  centigrade  (C)  and  hold 
st  10°  C/rainute. 

aoo'3  C 
300°  C 
Helium  (Ik) 

70  milliliter  (ml )/mi r,u te 
r50  mi l liampercs 
1  gram  (g)  of  sample /S  ml  HoOll 
$*Ri 

preparation  of  standard.  Weigh  into  a  5  ml  volume  trie  flask  approx  1* 
usataly  C.4  g  o£  MFDA  and  0.4  g  of  4,4  !  HE)  A .  Add  sufficient  OOP  iiUsrnal 
standard  to  give  a  final  concent  .a  tion  of  40  mi  II  If-ram/tsU  iur  (ts&AtJ). 
Record  the  weight  of  these  three  eor.ponenta  to  the  nearest  milligram 
(rag)  and  dilute  the  flask  to  the  «ark  w;th  McOH.  Shake  the  flask  until 
ail  of  the  solid  material  is  completely  in  solution. 

j'  re  £ » r a  t  ion  of  $8  i?r  1  <* .  Weigh  into  a  5  «r-t  voiui*atrlc  flask  approx  Ska  te  \y 
1.0  g  of  curing  agent,  Add  sufficient  *»p,P  So  fcivc  fhistl  concentration 
t>l  40  c.g/fsl,  dilute  to  the  mark  with  Ke&i  and  shftke  until  all  the  curing 
agent  has  gone  into  solution. 

Column  prepare  *  Sen .  8ske  out  a  new  colwn  at  ?*Miv  C  for  about  4  hours 
with  the  ?0  tsl /su  nw  t<?  of  He  flowing  through.  .  the  et> S <-?&:;  at  300 

C  inject  five  5-s»l  portions  of  prepared  one  after  the  other.  Walt 

until  these  have  all  come  through  th«  roluwft ,  lhsr>  cwgl  the  column  to 
J20°  C  s«d  fun  a  5-o5  $•»?»? Jc  iron  22H  to  3 GO”  C  ct  10*  C /minute  .  Held 
at  300°  G  and  inject,  five  taore  h->A  samples  and  veil  until  ail  have  couw 
through.  Cool  to  220°  C,  inject  a  * ample  and  program  to  300  C  at  109  €/ 
minute  and  compare  the  A  sample /A  standard  with  the  previous  run  for  *«ch 
of  the  thiefi  components  (A  *  peek  area).  If  the  ratios  are  sJutler,  the 
colu««i  as  now  ready  to  run  the  standard  solution.  If  the  second  rvn  has 
higher  ratios,  dope  the  { olui?n  with  fiv*  «sx>ee  5-;  i  injections. 


Column  condition? 

Detector  block  temperature 
injection  port  temperature 
Carrier  gas 
Flow  rata 

Filament  detector  current 
Sample  concentration 
Sample  size 
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f.  Determination,  Inject  a  5"itl  portion  of  the  sioudocd,  Follow  this  with 
a  minimum  of  throe  5-pi  injections  of  prepared  sample .  A  duplicate 
sundard  will  be  run  after  each  group  of  sample  injections. 

g.  Calculations  for  standard.  Using  the  chroiant ©grata  obtained  fro®  the 
standard,  calculate  the  area  of  the  MFDA  peak,  the  DBF  peak  and  the 
4,4*  MDA  peak.  From  the  weighings  of  the  standard  find  the  weight  of 
KPDA,  weight  of  D&P  and  weight  of  4,4*  MDA.  Knowing  the  above  six 
weights  and  areas,  calculate  a  factor  for  both  MPDA  and  4,4*  HOA  in 
the  following  manr.or ; 

_ Wt  of  MPOA _ 

Vt  of  internal  standard 

Factor  KPDA  *  Area,  o f  .MPDA . 

Area  of  internal  standard 

Wt  of  4,4*  KM 
Wt  of  internal  standard 

Factor  4,4*  MDA  ”  Area  of  4  ,4*  MPA 

Area  of  internal  standard 

h.  Calculations  for  sample.  Using  trianyulatiou  calculate  the  areas  oi 
the  following  peaks  in  the  sample  chromatograph:  MPDA,  OBF,  2,4*  HDA 
and  4,4*  HDA.  Calculate  the  following  area  ratios: 

Area  of  MPDA  Area  of  ?,5‘  MDA  Area  of  4.4'  HM 

Area  of  DBF  Ares  of  DBF  Area  of  DBS' 


Find  the  weight  ot  DBF  weighed  into  the  §a«ple  and  the  weight  of  sample 
used.  Calculate  the  percentages  e£  each  of  the  three  ceoportenta  in  the 
curing  agent  using  the  following  ConauUs: 


Percent  JtPDA 


Percent  3,4*  K&A* 


Percent  4,4  ’  M0A* 


/Are-3  o  (_  H «  jM\ 

(HF&A  factor  )Uros  /  Wt  of  mf  *  500 

>■  -*!*.*■  v^—  W»«.  .f  i.^,  ~.W  «»«■  ■*—  i .»  i 

ift  of  curing  agent  sarsple 


<4,4*  H&A 


/Are 4  mf  3,4’  tffcAl 
lector  )\  Af« •  got  P-88-^.  /ht  of 


Vt  of  curing  egret  sample 
4jrgc  »f  4,4' 

(4,4*  fihA  Cpctojf  )\  Atv^  of  /wt 

in  ll  iiiAIbi  •nil*-'1  -— -jf,J  **  iiw‘i'l»  A.'j  iv  fii  i-yrAirVi.-i' --r  W*'J 


»?  *  1W> 


V  of  coring  Sigeftt  sas&pls; 

A  isiRiss«s»  of  three  i*  *H#U  ho  t esffe-i  #«d  the  ewerege  eC  vesta 

will  be  reported  to  two  significant  £tgu;s$. 


4 .3  7Ursf»hle  nitrogen .  percent  t it  ratable  nitrogen  shall  be  skrtemined  its 
accordance  with  4.5.1  through  4.5.5. 


4.5,1  £<l*t \ pgvaat ,  U>«  following  e-^uipwent  .shall  be  used. 

• ,  Catenae  1  reference  electrode. 

9* 
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GlMs  electrode,  aU  purpose, 
c,  Becluv'n*  2e  rcLV  t  i  c  }-.  meter. 

4,3,2  E';ay.o»ts,  Thu  £«  laving  reagents  shall  be  use  . 

©.  Acetic  acid,  glacis  ,  Americas  Chemical  Socittty  !  \l;v }  reagent  grade , 

b.  Acatic  anhydride,  ACS  reagent  grade. 

C.  Potass  fuss  acid  ph Chalet*,  primary  standard, 

<?,  Perchloric  acid,  ACS  reagent  grade. 


4.3,3  Perchloric  acid  solution,  Perchloric  a  id  solution,  0.1  norms t  (U) 
shall  be  prepared  as  follows: 


s.  Place  approximately  ?S0  ml  of  glacial  acetic  acid  in  e  100C**»i  volume** 
trie  flss'., 

b.  Add  9  to  *>  as  I  ci  ?C  percent  perchloric  acid  or  M?  to  It  »l  of  6*  percent, 
perchloric  acid  and  »ix. 

c.  Add  20  etl  of  acetic  anhydride  and  k!k , 

d.  Dilute  to  uohte®  with  glacial  acetic  acid  aud  at?.. 

«,  Stopper  the  i lAtk  and  let  stand  for  a  »!«»*««  of  §  hour?. 

i.  Heigh  to  0,$0  #,,  to  the  nearest  0,!  '#g,  of  dried  frec»v»iv»  aei/ 
pfatKalste  Into  ®  2S-j*-sU  bfhher. 

g.  Add  1*0  to  1 00  »;  of  fe!«<i*i  aeetit  acid,  sen*  *iv4  beat  gently  until  «  U 
t;i  the  jWUtJlva  *c  i<f.  ph the  tat*  has  <H*c**i*eif » 

h.  Ceel  to  r©w»  .to?*,  tsi-vaf#®  the  etec?r>nd*f  in  ti.s  s **?!=,  s$d 

titfsfc'  potent iotatt ritzily  With  the  s^uhlcrlc  kS^. 

i.  than  e  biiS^h,  rwiritit  j<?n . 

j.  &$}euf«tp  «u»r«u»Hty  of  perchler  ie  eel?  *»  fell-'*-*: 


fSersse  1 1  iy  of  perc'.-Soric 


w  j.  fe.fy? 


*  e 


vhn  re  ■- 


H  w  vfeifht  cf  fun?  ««  ivsm  «N  yfcthelate,  § 

V,  *  valumw  of  feni!«fU  acid  retired  ;e  tllWW  «*«{-.«.  ml 

ft 


VJ 

4.39? 


*  veiwsw  of  perchloric  *cH  retired  to  ti trofr  lent*,  »l 

*  ret  tp;  *xel  ef  ad  1  lisij^ivalept  v-vish!  <-.(  p*al  seig 
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k.  Normality  between  duplicate  standardization  shall  not  differ  more  than 

0.001. 

.4.3.4  Procedure.  Titratable  nitrogen  shall  be  determined  as  follows; 

a.  Weigh  a  2-  to  4-tailliequivalent  sample,  weighed  to  the  nearest  0.1  mg, 
into  a  250-inl  beaker. 

b.  Add  50  to  100  ml  glacial  acetic  acid  and  warm  the  solution,  if  necessary, 
to  completely  dissolve  the  sample. 

c.  After  the  sample  has  dissolved,  let  the  solution  cool  to  room  temperature. 

d.  Place  the  electrodes  in  the  solution  and  titrate  potentiomatrically  with 
the  standardized  perchloric  acid  solution. 

e.  Perform  a  blank  determination. 

f.  Calculate  percent  titratable  nitrogen  as  follows: 


Percent  titratable  nitrogen 


(V,  -  V2)  (K)  (0.014)  x  100 


where : 


volume  of  perchloric  acid  solution  required  to  titrate 
the  sample,  ml 


B  volume  of  perchloric  acid  solution  required  to  titrate 
*  the  blank,  ml 

N  c  normality  of  the  perchloric  acid  Solution 
W  c  weight  of-k^mple ,  g 
0.014  c  millicquivalent  weight  of  nitiogen 

4.3.5  Alternate  titration  procedure.  Alternatively, -the  standardization  of 
the  sample  t'-tration  may  be  performed  visually  using  crystal  violet  indicator  pro¬ 
viding  that  the  sample  coloration  does  not  interfere  with  the  observation  of  the 
blue -green  endpoint.  Ihe  same  method  shall  be  used  for  the  standardization  as  fot 
the  sample  titration.  In  case  of  dispute,  the  potentiometric  titration  procedure 
shall  govern. 

4.4  Moisture  content.  Ihe  moisture  content  shall  be  determined  in  accord¬ 
ance  with  ASTM  E  203-64.  A  15  percent  salicylic  acid  in  methanol  solvent  shall  be 
used  for  this  determination. 
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SUPPORTING  DATA  SUMMARY  FOR  AMlNF.  BLEND  CURING  AGENT 


rop&rti 


Chemical  Composition 
m-PDA,  percent’ 


p,p'-MDA,  percent 
o,p’-MDA,  percent 
Orh**r,  perce.it 


Nitrogen,  percent 
Moisture,  percent 


Data 

No.  of 
lots 

Average 

Ranj;e 

of  data 

source 

tested 

i  result 

Low 

tHp.h 

Uni royal 

6 

40.0 

38.1 

4i.9 

Hercules /Bacchus 

6 

41.1 

39.3 

42.7 

Uni royal 

6 

35.6 

33.8 

36.8 

Hercules/Ficchus 

6 

35.1 

33.6 

36.8 

Uniroyal 

6 

8.5 

7.6 

5.2 

Hercules /Bacchus 

6 

8.1 

7.8 

8.6 

Uni  royal 

6 

16.1 

13.3 

18.4 

Hercules /Bacchus 

6 

15,8 

14.9 

16.3  ' 

Uniroya1 

5 

18.4 

18.2 

18-6 

Hemules/Bacchus 

7 

18.4 

18.0 

18.7 

Uniroyal 

7 

0.1 

Nil 

0.2 

Hercules /Bacchus 

7 

0.31 

0.21 

0.35 
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Materials  Manual  Unit  2.1.20 

HERCULES  SPECIFICATION  DATA  SHEET 


1.  MATERIAL.  ADHESIVE,  EPOXY  RESIN  BASE 

1.1  DESCRIPTION .  The  adhesive  consists  of  two  parts;  Part  A  is  an  epoxy 
resin  containing  a  suspensoidal  gelling  agent  (Bentone  27)  and  a  polar 
agent  (methanol).  Part  B  is  a  liquid  amine  containing  an  accelerator. 

2 .  INFORMATION  AFFECTING  PROCUREMENT 


2.1  SUPPLIERS  AMD  MATERIAL  IDENTIFICATION.  Suppliers  and  material  identi¬ 
fication  are  provided  below: 


SUPPLIER 

TRADE  NAME 

PROGRAM 

SPECIFICATION 

Hysol  Division 

EA  946 

Sprint 

1L181310X 

The  Dextfr-  Corporation 

Poseidon 

WS  8994 

2.2  PROBLEMS.  None 

identified 

Hibex 

SDS 

3.  ACCEPTANCE  CRITERIA. 
HS-CP-102,  (9/1/67)) 

(Sections  3.3,  3,4, 

and  3.5  of  attached 

specification 

4.  TEST  METHODS .  (Section  4.4  of  attached  specification  HS-CP-102,  (9/1/67)) 

NOTES : 

A.  Poseidon  specif < cation  WS  8994  deletes  requirement  and  test  for  Flow  of 
Part  A;  adds  a  requirement  for  Viscosity  of  Part  A  tested  in  accordance 
with  ASTM  D  1084-63,  Method  B  and  identified  exceptions;  and  adds 
acceptance  criteria  limiting  the  number  of  foreign  particles  in  Part  A 
and  Part  B. 

B.  Amendment  1  corrects  supplier  and  trade  name  listed  in  paragraph  2,1  of 
cover  nage,  identifies  Poseidon  criteria  fop  foreign  particles  in  note 
A,  aid  &dd3  note  C. 

C.  In  an  effort  to  control  foreign  particles  in  the  material,  Dexter  now 
screens  both  parts  of  all  EA  946  produced  through  a  100  mesh  screen 
prior  to  perform' ng  acceptance  tests  on  the  material. 
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HERCULES  SPECIFICATION  DATA  SHEET 


1.  MATERIAL.  Adhesive,,  Epoxy  Resin  Base 

1.1  DESCRIPTION.  The  adhesive  consists  of  two  parts:  '  Part  A  is  an 
epoxy  resin  containing  a  suspensoidal  gelling  agent  (Bentone  27) 
and  a  polar  agent  (methanol).  Part  B  is  a  liquid  amine  containing 
an  accelerator. 

2.  INFORMATION  AFFECTING  PROCUREMENT 

2.1  SUPPLIERS  AND  MATERIAL  IDENTIFICATION.  Suppliers  and  material 
identification  are  provided  belov: 


SUPPLIER 


TRADE  NAM 


.Shell  Chemical  Co.  Epon  $k6 

2.2  PROBLEMS.  None  identified 


SPEC IFI - 

PROGRAM  CATION 

SPRINT  11181310X 

POSEIDON  WS  8594 


3.  ACCEPTANCE  CRITERIA.  (Sections  3.3  and  3. 4  of  attached  specification 
ES-CP-I02,  (9/1/07) } 

4.  TEST  METHODS  (Section  4.4  of  attached  specification  H3-C?-iC2j  (9/1/67)) 

NOTES: 

1.  Coverpage  prepared  to  provide  Materials  Manual  Unit  identification  and 
to  reflect  exceptions  contained  in  POSEIDON  3pec. 

2.  POSEIDON  specification  WS  8994  deletes  requirement  and  test  for  Flow  of 
Part  A  and  adds  a  requirement  for  Viscosity  of  Part  A  tested  in  accordance 
with  ASTM  D  1084-63/  Method  3  ana  identified  exceptions. 
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SPECIFICATION 


ADHESIVE,  EPOXY  RESIN  BASE 


i.  SCOPE 


1.1  Scope ,  This  specification  cavers  one  type  of  adhesive  consisting  of 
an  epoxy  resin  base  with  an  amine  curing  agent. 

1.2  Classification.  The  material  shall  be  of  the  following  type: 

Type  I  -  Epoxy  resin  with  filler 

2.  APPLICABLE  DOCUMENTS 

2.1  The  following  documents  of  the  issue  in  effect  on  date  of  invitation 
for  bids  or  request  for  proposal,  form  a  part  of  this  specification  to  the 
extent  specified  herein. 

STANDARDS 


Military 

MIL-STD-129  Marking  for  Shipment  and  Storage 

(Copies  of  specifications,  standards,  drawings,  and  publications 
required  by  suppliers  in  connection  with  specific  procurement 
functions  should  be  obtained  from  the  procuring  activity  or  as 
directed  by  the  contracting  officer.) 

2.2  Other  publications.  The  following  documents  form  a  part  of  this 
specification  to  the  extent  specified  herein.  U. less  otherwise  indicated,  the 
issue  in  effect  on  date  of  invitation  for  bids  or  request  for  proposal  shall  apply. 


American  Society  for  Testing  and  Materials 


A STM  E  203-64 
ASTM  D  6 38-64 T 
A SIM  D  1002-64 

ASTM  D  1652-62T 


Water  Using  Karl  Fischer  Reagent 

Tensile  Properties  of  Plastics 

Strength  Properties  of  Adhesives 
in  Shear  by  Tension  Loading 
(Metal  to  Metal) 

Epoxy  Content  of  Epoxy  Resins 


(Copies  of  ASTM  publications  may  be  obtained  from  the  American 
Society  fot  Testing  and  Materials,  1916  Race  Street,  Philadelphia, 
Pennsylvania,  19103.) 

Aeronautical  Material  Specifications 


AX$  3366 


Silicone  Rubber  Compound 


(Application  for  copies  should  be  oddresw  to  t.us  Society  of  Auto¬ 
motive  Engineers,  Inc..  485  Lexington  Avenue,  f'rw  York,  New  York,  10017.) 
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3.  REQUIREMENTS 

3.1  Material,  The  adhesive  sli^ll  consist  of  two  parts;  an  epoxy  resin 
(part  A*  and  6  curing  agent  (part  B)  furnished  in  matched  lots. 

3.1.1  Part  A.  Part  A  shall  be  an  epoxy  resin  containing  a  suspensoldal 
gelling  agent  (6.3)  and  a  polar  agent  (6.4). 

3.1.2  Part  B,  Part  B  shall  be  a  liquid  amine  containing  an  accelerator. 

3.2  Material  ficatlon.  The  supplier  shall  notify  the  procuring 
activity  of  any  change  to  the  material  formulation  or  manufacturing  processes, 
prior  to  shipping  modified  material  in  response  to  a  contract  or  purchase 
order  involving  this  specif ication. 

3.3  Chemical  and  physical  properties.  The  chemical  and  physical,  pro¬ 
perties  of  the  material  shall  conform  to  table  I. 

Table  I.  Chemical  and  Physical  Properties 


Property 

Values  | 

Ingredients 

Mixed  Materia  1 

Part  A 

Pax t  ft 

Min. 

Max. 

MLn.  |  Max. 

MirTT 

rw~ 

Flowf  inch 

-- 

-- 

-- 

-- 

"  - 

1/16 

Filler  content,  percent 

2.4 

3,4 

- 

- . 

-- 

Weight  per  epoxy  equivalent, 
grams  per  equivalent 

340 

370 

•» 

*.  — 

Titratabie  nitrogen ,»  percent 

-- 

-- 

15.7 

18.0 

-  - 

-- 

Moisture  content,  percent 

-- 

0.4 

*  • 

»  *» 

-- 

-- 

Bond  shear  strength,  psi 

*>  «, 

-  * 

- 

1500 

-- 

Tensile  strength,  p«i 

-- 

-• 

— 

eoo 

-- 

Ultimate  elongation,  percent 

-  - 

-- 

-- 

U 

50 

»» 

change  in  refractive  index, 
between  12  and  192  minutes 
after  mixing 

L_^ 

0.0045 

0.0065 

3,4  Workmanship.  The  material  shall  be  uniform  in  qua/ity,  free  of 
impurities  or  any  defect  that  would  prevent  its  use  for  the  purpose  Intended. 

4.  QUALITY  ASSURANCE  PROVISIONS 

4,1  Responsibility  for  Inspect  ton.  Unless  otherwise  specified  in  the 
contract  or  purchase  order,  the  supplier  is  responsible  for  the  performance 
of  all  inspection  requirements  as  specified  herein.  Except  as  otherwise 
specified,  the  supplier  may  utilize  hla  own  or  any  other  facilities  or  any 
coijaercial  laboratory  acceptable  to  the  procuring  activity.  The  procuring 
activity  reserve*  the  right  to  perform  any  of  the  impactions  set  forth  in 
the  apecif Ication  where  such  inspections  are  deemed  necessary  Co  assure 
eupplies  and  services  conform  to  prescribed  requirements. 
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4.2  Lot  .  A  lot  of  adhesive  shall  consist  of.  matched  lots  of  part  A  and 
part  B  with  « .u-h  part  compounded  in  a  single  batch  without  change  in  process 
or  amterial^  and  offered  for  acceptance  at  one  time, 

4.3  Sampling.  A  representative  sample  of  each  part  of  each  lot  shall 
be  selected  (or  testing. 

4.4  Acceptance  tests.  The  following  acceptance  tests  shall  be  performed 
on  each  lot.  Failure  of  any  sample  to  conform  to  any  requirement  of  this 
specification  shall,  be  cause  for  rejection  of  the  lot. 

4,4.1  Flow.  Flow  shall  be  determined  in  accordance  with  the  following: 

(a)  Equipment: 

(1)  Gardner  film  casting  knife,  or  equivalent  approved 

by  the  procuring  activity. 

(2)  Glass  plates  conforming  to  figure  2.  The  test  shall 

be  conducted  in  an  area  free  of  vibration, 

(3)  A  Nordson  or  Gardner  film  gage. 

(b)  Sample  preparation:  Thoroughly  mix  the  ingredients  in 

their  original  containers.  Weigh  the  ingredients  into 
o  clean  wax-free  container  in  the  ratio  of  100  parts  by 
weight  (pbw)  of  part  A  to  1  5  0.  3  pbw  of  part.  B. 

Thoroughly  mix  the  ingredients  until  a  uniform  blend  is 
obtained. 

(c)  Procedure:  Condition  the  sample  (approximately  jh'i  grams), 

glass  pi  ates,  and  Cord  net  film  casting  knife  to  77  j_  2°K, 

Place  the  sample  on  the  top  line  of  the  glass  plate  in  the 
horizontal  position.  Make  a  rapid,  even  drawdown  using 
the  Gardner  film  casting  knife,  preset  to  give  0,020  £ 

0,002  inch  thickness  of  adhesive  on  the  glass  plate. 

Immediately  after  drawdown,  measure  the  film  thickness  in 
3  places  using  a  Nordson  or  Gardner  file?  gage,.  Remove 
excess  adhesive  above  the  top  lino  and  below  the  bottom 
line.  Place  1  small  pieces  of  black  thread  or  brush  bristle® 
approximately  1/8  inch  long  on  the  glass  plate  as  shows?  in 
figure  2,  Raise  the  glass  plate  to  the  vertical  position, 
(figure  2)  5  to  6  minutes  after  completing  the  drawdown  and 
leave  undisturbed  for  20  £  1  minute.  Any  downward  movement 
of  any  of  the  3  threads  shall  be  measured  and  recorded  as 
flow. 
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(d)  Report  each  result  from  a  minimum  of  i  determination. 

4.4.2  Filler  content  (part  A)  Filler  s-onlent  of  part  A  shall  be 
determined  in  accordance  with  the  i  ’Homing: 

(*)  Procedure:  All  weighings  shall  he  to  the-  nearest  0.1  milli¬ 
gram  (mg).  Weigh  #»  0,?  to  0,8  gran  sample  into  a  previously 
tared  50  milliliter  (ml)  glass  heeker.  Add  0,35  to  0,40 
gram  of  filter  ;iid  (6.5)  that  hnr  been  previously  dried  for 
approximately  1  houi'  &t  140  *o  !5C°  Centigrade  (°C).  Add  10 
mi  of  chlorobenzene  and  stir  until  all  lumps  are  dissolved 
and  any  suspended  matter  is  finely  dispersed.  Transfer  the 
contents  of  the  beaker  into  a  previously  tared  medium  porosity 
sintered  glass  crucible.  Rinse  the  beaker  twice  with  5  mi 
portions  of  chlorobenzene  each  time  and  transfer  the  washings 
to  the  crucible.  Vacuum  filter  the  mixture.  Wash  the  residue 
with  40  to  50  ml  of  chlorobenzene,  catching  the  washings  In 
the  flask.  (Reserve  the  filtrate  for  4.5.3.)  Dry  the  crucible 
and  contents  for  30  to  40  minutes  at  150  +  56C.  Cool  in  a 
desiccator  and  weigh. 

(b)  Calculation:  Filler  content  (percent)  * 

Where:  Wi  «*  weight  of  crucible  plus  residue  plus  f't»*r  aid 

F  *  weight  of  crucible 
C  «  weight  of  filter  aid 
W  »  weight  of  sample 

I 

(c)  Report  the  average  of  a  minimum  of  2  determinations, 

4.4.3  Weight  per  epoxy  equivalent  (part  A).  Weight  per  epoxy  equivalent 
of  part  A  shall  be  determined  in  accordance  with  ASTH  I)  1652-62T.us ing  the 
filtrate  from  the  filler  content  test  (4.4.2),  Report  the  average  of  e 
minimum  o£  2  determinations. 

4.4.4  Tit  ratable  nitrogen  (part  H).  Titrscable  nitrogen  of  part  B  shall 
be  determined  in  accordance  with  the  following: 

(«}  Equipment :  The  following  equipment,  or  its  equivalent,  shall 
b*  used: 

(1)  Calomel  reference  electrode. 

(2)  Gla##  electrode,  all  purpose, 

(3)  Beckman  seromatic  pH  muter. 
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(b)  Reagents: 

(1)  Acetic  acid,  glacial,  American  Chemical  Society  (ACS) 

reagent  grade. 

(2)  Acetic  anhydride,  ACS  reagent  grade. 

(3)  Potaaalum  acid  phcnalate,  primary  standard. 

(4)  Perchloric  acid,  ACS  reagent  grade. 

(c)  Perchloric  acid  solution,  0,1  Normal 


(I)  Preparation:  Place  approximately  250  ml  of  glacial 
acetic  acid  in  a  1000  ml  volumetric  flask.  Add  8 
to  9  ml  of  70  percent  perchloric  acH  or  10  to  11  ral 
of  60  percent  perchloric  acid  and  mix.  Add  20  ml  of 
acetic  anhydrioe  and  mix.  Dilute  to  volume  with  glu-lsi 
acetic  acid  and  mix.  Stopper  the  flank  end  let  stand  for 
9  minimum  of  8  hours.  Weigh  0.45  to  0.50  gram,  to  the 
nearest  0,1  mg,  of  dried  potassium  acid  phthaiate  into  a 
250  ml  beaker.  Add  50  to  !0fi  ml  of  glacial  acetic  acid, 

•  £ir  and  heat  gently  until  all  of  the-  potassium  acid 
phthslat®  has  dissolved.  Cool  to  room  temperature,  Immerse 
th®  electrodes  in  the  sample,  and  titrate  potentlometricai ly 
with  the  perchloric  acid.  Run  a  blank  determlr  if  J.^n, 


(3)  Calculation;  Normality  of  perchloric  acid 

4 


W  q  4.89? 
Vl  *  V2~ 


Where:  W 
Vl 

v2 

4.897 


*  weight  of  potassium  acid  phlheiatl,  grams 

»  volume  of  perchloric  acid  required  to  titrate 
sample,  pi 

*  volume  of  perchloric  acid  required  to  titrate 
blank,  fel 

*  reciprocal  of  mi HiequlvaUne  weight  of 
potassium  acid  ph the  late 


(3)  Kstmality:  The  normality  between  doptUau*  ataadaidi* 
ration#  shall  not  differ  avore  than  0.001, 


<d)  Procedure;  y*igh  to  the  nearest  0. 1  ©g  a  2  to  4  mil  1 ieqylva lent 
Maple  into  s  250  »1  beaker.  Add  50  to  100  ©l  glacial  acetic 
acid  and  vre®  the  (solution,  if  neecfssry,  to  completely  dissolve 
the  sample.  After  the  aesple  baa  dissolved,,  discontinue  warming, 
and  let  the  solution  cool  to  room  temperature.  S’leee  the  elec¬ 
trode*  in  the  aoluUon  and  titrate  patens ies*?etrieally  with  the 
•ffindarditad  perchiosic  acid  solution  Perfoirs  «  blank  deter- 
ci nation. 
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(«)  Titratabie  nitrogen  (percent)  «  ^-i-w- * 


100 


Whores  Vi  •  volume  of  perchloric  acid  solution  required  to 
titrate  the  sample,  qjl 

Vj  *  volume  of  perchloric  acid  solution  required  to 
titrate  the  blank,  ml 

»  *  normality  of  the  perchloric  acid  solution 

W  •  weight  of  sample,  grams 
0,014  “  millicquivalent  weight  of  nitrogen 

(l)  Alternate  titration  procedure:  Alternatively  the  standardi¬ 
sation  and  the  sample  titration  may  be  performed  visually 
using  crystal  violet  indicator  providing  that  the  sample 
coloration  does  not  interfere  with  the  observation  of  the 
blue-green  endpoint.  In  of  dispute  the  potent lometric 

titration  procedure  shall  govern. 

(g)  Report  the  overage  of  a  minimum  of  2  determinations. 

4.4.5  Molsrure  content  (part  A),  Moisture  content  of  part  A  shall  be 
determined  In  accordance  with  A STM  R  203-64. 

4.4.6  Sond  shear  strength.  Bond  shear  strength  shall  be  determined  In 
accordance  with  ASTM  0  1002-64  under  the  following  conditions: 

<*>  Ihe  test  panel  material  shall  be  4  by  8  inch  Alclad  2024*13 
aluminum  alloy  0.064  +  0.003  inch  thick.  The  area  to  be 
banded  shall  be  free  from  surface  imperfect  Iona,  with  the 
3  inch  edge  milled  and  deburrrd. 

(b)  Vapor  degrease  the  panels  with  trichloroethylene  or  methyl 

ethyl  ket-jne;  or  degrease  by  wiping  with  a  clean  cloth 
saturated  with  tr icldoroethy i vne  or  methyl  ethyl  ketone 
until  no  discoloration  appears  on  the  cloth,  Oven  dry  for 
a  mfnimua  of  10  minutes  at  ISO  +  3°F.  Remove  and 

cool  to  ambient  temperature. 

(c)  Etch  the  area  to  he  bonded  (or  the  toll  re  panel)  for  10  to  12 

ssinute#  in  a  solution  of  7  pbv  of  concentrated  sulfuric  acid 
($5  to  9fl  percent),  2  pb«  of  s c*d i \r~.  dichrwawtt#,  and  i7  phw 
et  diet!  Hod  waft*#.  Remove  panel,*  fc^sa  the  solution  stnd 
tvsedistely  rinae  with  running  Cap  wster  and  final  rinse 
with  alas filed  or  deionised  water.  Inspect  for  water  fereake 
during  rinaffig,  #ftd  If  water  break#  arc  oTme /v?4,  repeat  fb) 
♦nd  (c).  Oven  dry  for  15  to  20  minute*  **  150  ♦  5°p  or  30  to 
3$  minute*  at  115  co  IJO^p.  ftewovc  patvel#  smd  allow  to  coot 
to  aabieot  tv«»p<s*tu?e. 
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(d)  Apply  a  thin  coat  of  adhesive,  prepared  <»  accordance  with 

4*4.1  (b) ,  mi  the  bonding  surface  of  each  panel.  Assemble 
the  panels  in  pairs  using  ar.  overlap  of  0, 5  +  O.Oj  inch. 

(e)  Cure  within  6  hours  after  assembly  under  20  to  80  pounds  of 

weight  for  120+5  ainutes  at  200  +  3°F. 

(f)  The  specimens  shall  be  tested  within  6  houro  after  cure. 

(g)  The  specimens  shall  b n  conditioned  for  2  to  4  hours  at 

75  +  5*’K  and  then  tested  at  75  +  5°F. 

(h)  Report  the  average  of  a  winimura  of  5  determination*. 

4.4,7  Tensile  strength  and  ultimate  elongation.  Tensile  strength  and 
ultimate  elongation  shall  be  determined  in  accordance  with  ASTM  0  &58-&4T 
under  the  following  conditions: 

(a)  Test  specimens  shall  be  prepared  in  accordance  with  either 

method  l  or  II  (4.4.7  1  and  4.4. 7.2),  In  case  of  dispute, 
method  I  shall  govern, 

(b)  Testing  of  the  specimens  shall  be  within  24  hours  after  cure. 

(c)  The  ere-ssheai  speed  shall  be  0.20  to  0.25  inch  per  minute. 

(tl)  Compute  ultimate  elongation  at  tin*  point  of  rupture  of 
the  specimens . 

t 

(e)  Pepoft  the  average  of  a  w  ( u  l »« i»  of  5  det e»wl*r.*t i&tut. 

4.4.  7.1  Method  T 

(a)  The  »old  (lijcure  1)  for  she  test  «p*ri»en*  shall  fee  siHcvnc 

arubber  tori  fuming  to  AHS  .VH4  except  the  cnrrosSon,  dry 
beat  resistance,  compression  set,  an-!  low  te**p-eyaivfe 
resistance  re^uJ rets^Ttt^sIrali  not  apply, 

(b)  The  test  *peet*#r«  «Ji«rtnait?n#  rhati  be  in  necordatste  with 

Eyp-e  t  of  ASTH  5  438*64T  (1/4  Inch  or  under).  The 
-  apceitfcp*  thiet.-wiss  ahait  fee  0.125  *  0,013 

(c)  ife<?  «--uS4  by  wiping  with  »  dry  ta^. 

(.<}  Sfush  «  release  agent  C&.4)  nr.  ihe  Inside  ef  the  wold  and 
then  wipe  i?  <?ut  with  , 

(a)  Frtfpsre  the  adhesive  in  accordance  with  4,4.1  ffe)  and 

centrifuge  f«?r  13  t o  JO  at  apptrtssiwatply  1840 

rtfweluiiom  pat  winute  So  re-wsve  enttajjped  air. 


^ 


'^‘ijAf^v*--  e-^^-.*t>».K^^t^,.v..v  _ _ r-r-K-  ..-  .-  -  -  . .  ^t-p^.*50> 
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(f)  Pour  the  adhesive  into  the  mold  carefully,  holding  the  con¬ 
tainer  as  near  to  th3  t&old  as  possible  to  avoid  entrapment 
of  air. 


{g)  Keatove  excess  adhesive  from  top  of.  mold  by  leveling  with 
a  straight  edge. 


(h)  Core  at  a  temperature  of  200  +  5°P  for  120  +  $  ssinutes. 


(i)  Remove  the  mold  and  ita  contents  from  the  oven  and  a Uw 
to  cool  at  ambient  temperature  to  approximately  ISO^F. 

Fies  the  mold  until  test  specimens  release  and  remove 
the  test  specimens  from  the  mo) d.  Allow  the  teat  epacisaens 
to  cool  to  sab lent  temperature. 


(j)  Finish  the  specimen  avtTfsces  fist  and  parallel  in  accordance 
with  the  dimension*  specified  in  <b). 


4.4.7. 2  Method  II 


(aj  Prepare  and  centrifuge  the  adhesive  in  accordance  with 
method  1 


(b)  Coat  «  sheet  or  plate  0.125  *  0.015  inch  in  thickness  and 
of  sufficient  length  and  width  to  provide  a  minimus  of  5 
spccissena. 


(c)  Cure  for  120  *_  S  ainutes  at  a  temperature  of  200  4  5CF» 


(d>  After  cure,  *  refuliy  or  tweMne  the  specimen  free* 

the  sheet  i,r  plate. 


(«)  The  e’.eeffiwro  oiwsnsi&n#  shall  be  in  accordance  with 
essthod  J. 


4.4.8  Change  it»  refractive  Wt*.  Change  in  refractive  lair*  a(  the 
fitted  adhesive  shall  be  d« temifted  i«  accordance  with  '.He  following: 


(#}  E$vtjs*sents 


Ah  Abbef  type  refr*cte®e£«r  c^wSpjwrd  for  ^IntaSnifig 
tem^e*  at «r©  control. 


(2)  A  wsld  having  Inside  di»s?nsi<Mt*  of  $H»ro*U*»«.ely 
0.020  *  3  *  3  imehea. 


£b)  $*s$.|e  preset *t S-e.«i  pv spats  *  eersp t e  of  a?p 2  IS 

pc«m  -fte  adhesive  In  *c e»?t4#ftce  with  4.4. 1  ffe)  gseept  titer 
after  the  Ingredients  are  et*»&$ne-A  th*  adsl.wg  si**  1 1  be 
laved  ftw  a  ainiaua*  o£  5  «dm*t«s. 
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•(c)  Procedure:  Fill  the  mold  with  the  adhesive  mixture  and 
remove  the  excess  by  leveling  with  a  straightedge. 

Maintain  the  temperature  of  the  mold  and  adhesive  mixture 
At  75  +  3°F.  Determine  the  refractive  index  at  25  +  0.2°C 
Of  the  adhesive  mixture  at  12  minutes  from  the  end  of  the' 
mix  time  and  again  at  192  minutes  from  the  end  of  the  mix 
time. 


(d)  Calculation:  Change  in  refractive  index  •*  (refractive  index 
at  192  minutes)  -  (refractive  index  at  12  minutes). 


(fi)  Report  the  average  of  a  minimum  of  2  determinations. 


6.5  Packaging  and  marking  inspection.  The  inspector  shall  ascertain 
that  the  packaging  and  marking  conform  to  the  requirements  of  this  speci¬ 
fication. 


5.  PREPARATION  FOR  DELIVERY 

5.1  Packaging  i  packing.  Packaging  and  packing  shall  be  Level  C. 


5.1°1  Level  C.  The  adhesive  shall  be  packaged  and  packed  in  containers 
complying  with  the  rules  and  regulations  applicable  to  the  mode  of  trans¬ 
portation.  As  a  minimum,  protection  shall  be  such  as  to  prevent  deterioration 
Of  the  material  during  shipment  and  ensure  safe  delivery  at  destination. 


5.2  Marking.  Marking  of  containers  shall  be  in  accordance  with 
MIL-STD-129 ,  and  shall  include,  but  not  be  limited  to,  the  following: 


(a)  Title,  number,  and  revision  letter  of  this  specification, 

(b)  Manufacturer 's  name, 

(c)  Material;  Part  A  or  Part  R, 

(d)  Lot  number  of  Part  A  or  Part  B, 

(e)  Matched  lot  number. 

(?)  Date  of  manufacture. 

(g)  Contrict  or  purchase  order  number. 
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6.  NOTES 

6.1  Intended  use.  The  material  is  intended  for  use  In  the  manufacture 
of  rocket  motors. 

6.2  Ordering  data.  Procurement  documents  should  specify,  but  not  be 
limited  to,  the  following: 

(a)  Title,  numner,  and  revision  letter  of  this  specification. 

(b)  Place  of  delivery, 

(c)  Place  of  inspection. 

(dj  Request  for  test  results. 

6.3  Cell ing  agent ■  The  suggested  gelling  agent  is  Bentone  27  as  supplied 
by  the  National  Lead  Company. 

6.4  The  polar  agent.  The  suggested  polar  agent  is  methanol  (nominal,  95 
pbw  methanol  and  5  pbw  water). 

6.5  Filter  aid.  Filter  aid  found  satisfactory  for  thia  test  is  Celite 
as  manufactured  by  Johns-Manvt 1 le. 

6.6  Release  agent.  Release  agent  found  satisfactory  for  this  te-si.  is 
DC-33  silicone  grease  as  manufactured  by  Dow  Corning  Company. 

6.7  Suggested  product.  A  suggested  product  capable  of  meeting  thitf 
specification  is  Shell  Epon  946  as  manufactured  by  Shell  Chemical  Company. 


6.8  Storage  life  and  conditions.  Storage  life  and  conditions  are  shown 
in  table  II. 

Table  II.  Storage  Life  and  Conditions 


Material 

Storage  Life 

(from  date  of  manufacture) 

Storage  Conditions 

Resin  (Part  A) 

12  months 

0  +  15°F  in  closed  con¬ 
tainers  in  a  dry  place, 

6  months 

60-85°F  in  closed  con¬ 
tainers  in  a  dry  place. 

Curing  agent 
(Part  B) 

12  months 

60-85°F  in  closed  con¬ 
tainers  in  a  dry  place. 
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Except  as  otherwise  specified  below,  this  data  is  the  exclusive 
property  of  Hercules  Incorporated  and  may  not  be  disclosed, 
duplicated  or  used  by  others  without  the  specific  authorization 
of  Hercules  Incorporated. 

(1)  This  data,  if  required  to  be  delivered  to  the  government 
by  Hercules  Incorporated,  is  furnished  to  the  government  with 
the  rights  prescribed  in  the  Armed  Services  procurement 
Regulation  9-20 3(b)  "Rights  in  Technical  Data." 

(2)  These  restrictions  do  not  apply  to  data  which  is  available 
to  the  general  public,  which  is  already  of  written  record  in  the 
prospective  user's  files  prior  to  its  receipt  through  this  source, 
or  which  has  been  lawfully  obtained  from  a  third  person  under 
circumstances  permitting  its  disclosure  or  use. 

(3)  Hercules  Incorporated  assumes  no  responsibility  for  the 
use  or  application  of  this  data  by  others,  including  those 
authorized  or  permitted  to  use,  duplicate,  or  disclose  the  data, 
in  a  manner  other  than  specified  by  Hercules  Incorporated,  or 

as  authorized  in  writing  by  Hercules  Incorporated  as  a  result 
of  a  request  from  the  user. 

Custodian:  Preparing  activity: 

Hercules  Incorporated  Hercules  Incorporated 

Allegany  Ballistics  Laboratory  Allegany  Ballistics  Laboratory 

Cumberland,  Maryland  Cumberland,  Maryland 
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This  end  up  for  test 


-Start  adhesive 


..  Place  threads  or  bristles 


This  a/'ca  shall  be Jrfee  of  L dhcsfVe  for  test 


-ADHESIVI 


~x — • 


Lines  on  plate 


This  area  shall  be  free  of  adhesive  for  test 


NOTE:  ALL  DIMENSIONS  A  HE  IN  INCHES 
AND  ARE  APPROXIMATE 


Figure  2,  Glass  Plate  for  Flow  Test  Showing 

Relative  Location  ol  Threads  for  test 
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SUPPORTING  DATA  SUMMARY  FOR  EPOXY  RESIN  BASE  ADHESIVE 


No.  of 
lots 

Average 

Range  of 

data 

Property 

Data  source' 

tested 

result 

Low 

High 

Part  A 

Filler  content,  7. 

Dexter  Corp. 

12 

2.99 

2.51 

3.41 

Shell  Chemical 

35 

2.95 

2.50 

3.30 

Hercules /Bacchus 

14 

3.08 

2.80 

3.30 

Hercules  /ABL 

18 

3.04 

2.46 

3.28 

Weight  per  epoxy 

Dexter  Corp. 

12 

355 

346 

367 

equiv.,  grams/ 

Shell  Chemical 

35 

348 

326* 

368 

equiv. 

Hercules /Bacchus 

14 

358 

350 

368 

Hercules /ABL 

19 

353 

330* 

369 

Moisture  content,  7. 

Dexter  Corp. 

12 

0.18 

0.11 

0.31 

Shell  Chemical 

33 

0.19 

0.02 

0.39 

Hercules /Bacchus 

14 

0.18 

0.10 

0.22 

Hercules /ABL 

18 

0.14 

0.06 

0.30 

Part  B 

Titratable  nitrogen. 

Dexter  Corp. 

12 

16.65 

16.21 

16.84 

Z 

Shell  Chemical 

16,62 

16.30 

16.90 

Hercules /Bacchus 

16.36 

16.10 

16.70 

Hercules /ABL 

16.63 

15.98 

17.46 

Mixed  adhesive 

Flow,  inch  (see  3.3) 

Dexter  Corp. 

f 

Shell  Chemical 

22 

Conforms 

Conforms 

Con  to  mis 

Hercules /Bacchus 

* 

- 

*• 

Hercules /ABL 

17 

Conforms 

Conforms 

Conforms 

Bond  shear  strength, 

Dexter  Corp. 

12 

2836 

2120 

3700 

psi 

Shell  Chemical 

35 

2544 

1560 

3750 

Hercules/Bacchus 

14 

2165 

1640 

3380 

Hercules /ABL 

16 

2102 

1156 

2949 

Tensile  strength, 

Dexter  Corp. 

12 

1456 

U  60 

1 740 

pal 

Shell  Chemical 

34 

1233 

812 

1/40 

Hercules /Bacchus 

14 

3.504 

1078 

2000 

Hercules /ABL 

17 

1237 

705 

1762 

Ultimate  elongation, 

Dexter  Corp, 

12 

67 

51 

75 

% 

Shell  Chemical 

35 

69 

51 

99 

Hercules /Bacchus 

94 

80 

UO 

Hercules  /ABL 

H 

66 

50 

89 
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HS-CP-102 
1970  December  10 


SUPPORTING  DATA  SUMMARY  TOR  EPOXY  RESIN  *ASE  ADHESIVE  (CONI' D) 


- 1 

Property 

Data  source 

No.  of 
Jots 
tested 

Average 

result 

Range  of 

data 

Low 

High 

Change  in  refractive 

Dexter  Corp. 

12 

0.0055 

0.0048 

0.0060 

index,  between  12 

Shell  Chemical 

13 

0.0056 

0.0050 

0.0062 

and  192  minutes 

Hercules/Bacchus 

15 

0.G056 

0.0047 

0.G064 

after  mixing 

Hercules/A3L 

7 

0.0054 

0.0050 

0.0058 

♦Early  specifications  for  this  material  allowed  a  minimum  weight  per  epoxy 
equivalent  of  320  grams  per  equivalent.  However,  due  to  difficulties 
experienced  at  A8L  in  using  the  material,  the  minimum  limit  was  subsequently 
raised  to  340  grams  per  equivalent. 
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APPENDIX  A- 5 


PROCEDURE  FOR  BONDING  INNER  AND  OUTER  CASES,  CIC  DESIGN 


Bond  one  (l)  matched  inner  and  outer  shell  as  follows; 

1,  Buff  the  inside  diameter  of  the  cylinder  portion  of  the  outer 
tube  with  emery  cloth  #150  until  the  shine  is  removed.  Che<  ' 
by  shining  a  flashlight  through  the  nozzle  end  and  observing 
through  the  forward  end. 

2.  Clean  surfaces  to  be  bonded  on  both  inner  and  outer  shells  with 
a  trichloroethylene  dampened  clean  rag.  Wipe  dry  immediately. 

Weight  Inner  ______________ 

Outer  _ 


3.  Slide  the  inner  shell  into  the  outer  shell  until  it  bottoms 
out  and  check  the  distance  of  4.0  +  .10  from  the  pole  face  to 
the  fwd  fa-e  of  the  outer  shell.  Record. 


4.  Mix  a  batch  of  Epon  946  (100  PBW)  and  946b  (15  PBW).  Use 

lot _ (946A)  and  _ ___  (946B). 

5.  Paint  a  heavy  coat  of  adhesive  to  the  buffed  surface  of  the 
outer  shell  I.D. 

6.  Paint  a  heavy  coat  of  adhesive  to  the  machined  O.D.  of  the 
matchin  inner  shell.  Rea.ove  the  temporary  label  prior  tc 
coating. 

7.  Paint  the  k  inch  machined  step  at  the  aft  end  of  the  inner 
shell  with  a  heavy  coat  of  adhesive. 

8.  Slide  the  inner  shell  into  the  outer  shell  until  it  bottoms  out 

and  check  the  distance  from  the  pole  face  to  the  fwd  face  of 
the  outer  shell.  Compare  with,  step  3  and  record.  _____________ _ 

9.  If  there  ie  no  resin  bead  around  the  skirt  cavity,  place  resin 
there  to  a  width  of  1/8  to  i/4  inch. 

DD.  Use  gauze  swabs  only  (no  thinner?)  to  wipe  «u*y  the  excess 
adhesive  on  tins  exposed  portion  ot  the  outer  shell  I.D.  and 
in  the  aft  dome  1.0,  area. 

11.  Wipe  sway  all  other  adhesive  contaminated  surfaces, 

12.  Place  a  5  lb.  weight  on  the  pole  pin-tee.  | 

i 

13.  Place  in  an  oven  at  140  4  15°F.  and  cure  fur  16  hours  atiniesum  : 


while  standing  on  the  noraie  end. 


?^$J^1RHJfi*!WT’  .VIHnH]  i^rr***!~v>>f*>-ir'M'(!’i&*^‘3^'  »&rv*t'w-  wif«w»^»wu»r»»  i^<fi* 


\PPENDIX  A- 5  CONT'D. 


NOTE:  Check  for  adhesive  drips  every  hour  and  wipe  away  as 
necessary  in  the  nozzle-dome  X.D.  area. 


14.  Weigh  unit 


'..li^./*.  s’ :  fcrfk'AiteAVk*  f  ,-f.ovVv 
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APPENDIX  A- 6 


KYDKOTEST  TOOLING  AND  BLADDER  MANUFACTURE 

Buna-5  silica  rubber  is  manufactured  into  a  hydrotest  bladder  using  the 
following  procedure: 

1.  Set  up  the  Entec  machine  per  MSU  10109, 

2.  Install  the  PSD  ease  mandrel  #720619-1  in  the  machine  using 
a  3/16  hex  drive. 

3.  Lay  up  0.035  buna-S  rubber  per  Figure  1. 

4.  Cover  rubber  with  0.003  nylon  film  and  tape  in  place.  Keep 
wrinkles  to  a  minimum. 

5.  Install  four  (4)  balls  of  scrap  glass  roving  and  set  tension 
to  2  4  1  lbs. 

6.  Wind  two  (2)  dry  helicals  and  t»"  (2)  dry  9G°, 

7.  Cure  for  8  hrs  at  300  +  15°F. 

8.  Strip  off  dry  glass  and  film. 

9.  Remove  liners  from  mandrel. 

10.  Assemble  liners  per  composite  dwg.  aad  engineering  instructions. 


Figure 
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APPENDIX  A-7 

FIBERGLASS  CASE-IN-CASE  MANUFACTURING  AND  INSPECTION  RECORDS 


|^feSKMS^BSSSsaaatfetMdKtfSfiBMB^SSi^feiBflSMftasaflKrf^^J8a^fa^l^&ffl5SMa5ijBB^KIg^tfftaaas^i^a»ja^L-:  **«.»■*■ 


ti.-.r^.-. . .  j  -.  Ja^i  l.  ij  „  ..’..vOwr'eilfS; 


1 *>hkv>» 


fr.-j.j-i ,—*•.- r-T  -  -  •?.;.•*.  r>  Va‘».-«%~<V'3^V  1  -.TF™*  Spa'i  ? 


Sprint 


Manufacturing  &  Inspection  Record 
3,0  Din,  x  14, 04  lg«  Motor  Case 


Inner  Shall  Fabrication 
Dwg,  720531-1 


Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  ,083  lead. 
Shaft  extension  T.  I,  R.  ■*  Qfct  , 

Mandrel  cleaned  properly. 


Winding 

Resin  mixed  correctly: 

Ingredient 
#Zf<> 


Sea  in 


Catalyst  £&/yo 

wi.ii  . . .  in  ii  ■  n 

0 

Sequence  check  o££: 


Pole  pieces  and  0-rings  installed  properly. 

Roving  (S904,  12-cnd)  installed.  Lot  No,  £  V  *~3  . 

Roving  tension:  1,  &  °  2.  O  3,  / 


Weight,  f.c«« 
<X >c 


/  *fj> 


Lot  Wo. 

AS'h _ m 

4&LJ1 


wwrwntw 

X 

;  X 

MWWMMfW 

X 

* 

- - - 

OJ 

C 

_ 

4^" 

7 

”7* 

L^ccss  reels  rcthoved  without  distorting  dome  area. 


3«  B-Stagg  and  Cure 


i,a. 


Operator'  No. 

■  'ilSiWHwpMMIIMy  — 


7<?1» 


"7J* 


~?<hg 


>7 


8-SUfte:  Tim  Started  6>  ^ 

IT  toe  Complete  0*Totf> 

a 

Date 

« 

?Jfh^ 

f  T  1  1  «  -wrmmtni 

/ 

Cura?  Tia»  Started  A\^C'0 

—  *c 

Ties e  Complete 

4t  7^ 

_ °P„ 

•  .  -  ___ 

Date 

.  __2£Z__ 

m 


X C,'\,'*L-wifr V'-rM--  r.  V1"  USfj-.t.'S'Wi&i t .  i . 


Parameter 


Actuals 


Units  Identified 

S^N  ,oo/ 

Dimensions  Measured 

lx. 

Min. 

2.834  Bia.  Noa. 

.Z,//2 

7  J??5  d"  *002 

2,8  *  .002  Dia. 

%&$ 

B 

,  +■  .004 

2,73  -  .000  Dia. 

A.  73S 

At/J ^ 

.060  ±  *010 

✓* '  . 

.  £  6?*- 

'C’t'O 

.  260  +  *010 

WHSM 

-.26* 

6.85  +  .03 

C-.frl 

•£.fcz 

,  +  .000 

2,806  -  .002  Dia. 

MM 

5's. 


Max,  I  Hln. 


Finishing  ar.d  Pack 


Coat  ini'  mixed  correctly; 

laired  lent 


Lot  No. 


Adhesive 

Catalyse 

Thinner 


~7ir~.  A/  .  • — 


Cure:  Time  Started 

Jim  Completed 


Final  Weight  ($££.>  / ^V/,«  f>Lt  J?„  J 

S/N  /  S/N  >"  __ 


S/M  f  S/N  >" 

wt.  /r,  wt.  ■»/ VV. 


. 

£?/ 


Mist 


>»*«<.  ***** , 


Kng  and  Packing  (coat.) 


Cl«an  up  work  performed  satisfactorily. 


3 ** 


Supervisor  Review 


Sate  J  j 


Engineer  Review 


Dace  7Vf 


Manufacturing  fe  Inspection  Record 
3»0  Dia.  x  14.04  Is,  Motor  Case 


Inner  Shell  Fabrication 
Bvg.  720531-1 


1«  Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .083  lead. 

<• 

Shaft  extension  T.  I.  R»  £  J  t  . 

Mandrel  cleaned  properly. 


Pole  pieces  and  0-rings  installed  properly. 

Roving  (S904,  12-er.d)  installed.  Lot  Ko,  Z—C  S'3>  . 

Roving  tension:  1.  J±- 2.  2-  3.  zk • 


2.  Winding 


Resin  taixed  correct lv 
Inured  ier.t 


Weight,  fr.s, 


Re5in  jtl'Tk 

Catalyst- 


[6± 


39 


Sequence  check  off: 


;<  x  x 

0 

•  • 

irr 

L_J 

Operator  Ko. 


iXl 


/,/y/ 


-S'  -> 


XI 


Lot  Ko. 

*°r  0c  -Co 


Excess  resin  reroved  without 

distort ing  dc^e  area. 

.  3  X,„ 

3.  R-Ste  *e  p.~i  Curt? 

R-Stage:  Its*  Started  j'~]  ^ 

<*i  ,  f 

__  Tie*  Cotsplete  ?{  . 

Date  r'  -  -v  •  <•' 

//<-  .. 

Cu“<?:  Tice  Start  ti  <3  £  *?  S 

at  ®r. 

TicKt  Cce^Ietc  ^3  ?0 

_  «  j££  *r. 

s 

.  IS1 _ 

■ .  rsy  >v  .  ..  .. 


"  -f  WW' 


4*  Kashining  and  Stripping 


Operator  Nf 


' - : — ■ — 1 — — 

Pasramter 

Actuals 

Units  Identified 

S/K 

S/N  */  ¥ 

Dimensions  Hess ured 

Max. 

Kin. 

Max. 

Kin. 

2. 834  Via,  Noo. 

2.628  ♦  *jgg 

*  *002  Dia. 

X.’n*' 

2.?2-y 

2 

z.f*7 

2.734  *  *004 

W  -  .000  Die. 

Z-7U- 

2.73  C* 

.080  4  .010 

.  0  &c 

... . _  . 

.260  +  .010 

*z  t  & 

6. 85  +  .03 

i.frr 

LJ  ■■  -■■■—  I'WUU 

Rfv,  4  .000 

2,806  -  ,002  Die. 

2,F*sr 

5 <  Finishing  *  .^..ffaeMrrc 
Coating  cixed  correctly: 

Adhesive 
Catalyst 
Thinner 


Voifht  >  rrjs. 


lot  No. 


Cur?.  Tlf'e 


Tl&e  Coexisted 

Final  Weight  (gps.) 
S/K 


st 

«E 


t. 

&*c« 


vt< 


S/S 


vt . 


J  t¥  7 


135 


*•**..  - -  - —  —  .  .  ,  -y  .  . 


ts^'syswsMSSgsswiiiPs^^^^ 


Cleea  up  work  per forced  satisfactorily 


Supervisor  Review 
Eoginecr  Review 


SB Wt)*X»!i+SiSir4a 


Q.^Z/7P 


ter ins  6  Xnsoeesien 


iUQ  Dla,  v  IL. 04  1?,  Kotor  Case 


Inner  Shell  Fabrication 


&vg.  720531-1 


!•  Winding  Preparation 


Kuchin*  ret  up  installed,  tevei  wind  «*t  to  .083  lead. 


Slsalt  extension  T.  I#  a. 


OZo 


Ktmdrcl  cleaned  properly. 


?oie  pieces  and  O-rings  Installed  properly. 


Roving  ($904,  I2»end)  installed.  Lot  No. 


Roving  tension:  1. 


r  - 


Indio* 


Resin  ctsed  correctly: 


Ingredient 


Veirht ,  rrs. 


tot  No, 


Resin 


Catalyst 


BMJ 


Sequence  cheese  off: 


X  S  X  j  X  j  X  I  K  I C 

|  |  *>»-**  |  I  |  ^ 


Ixcess  resin  removed  vicheut  distorting  dots  arcs. 


3.  B-gtq  ?nd  Cy~» 

jWitegv'.  Ttoe  Started  c'  ^  Ticse  Complete  .  k 

:.£< 


Cw**?  T-  ;  1 1 1  0 


-  f  '©* 


t:-:  C:  7 1 : t *. 


»*  4*  £  / 


•v* '  *.  <* 


•fetor  No. 


£2  "3  •"* 


/  Hx 


xi 


sHl 


^fi#i5B^*)5ftllH^r5V^t1»t«5iM  »  jjy^+  ... 


backing  (coat*) 


Cl«aa  up  work  per forced  satisfactorily. 


Supervisor  Review  U  i+{  ZjtfUj,  £■*£€• 
ftagiaeer  Review 


Dace  A  - 


,  <^*vswr,fcii  asaffp-ven 


Kanufsctur in;  &.  Inspect icn  Record 


3,0  Dia.  r  14. Q4-  lr,  Motor  Csse 
Inner  Shell  Fabrication 

Dvg.  720532-1 


1*  Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .033  lead. 
Shaft  extension  T.  I.  R.  ,  « 

Mandrel  cleaned  properly. 

Pole  pieces  and  O-rir.gs  installed  properly. 

Roving  (S904,  12-end)  installed.  Lot  No.  /7/j/  J  . 


Roving  tension:  1.  /  -T  2.  / 

$2.  I’tndir.r 

Resin  cixed  correctly: 

Ingredient 

Resin 
Catalyst 


3. 


-a_-3  y'4 

JTIL. 


/C/V  "  ^ 

-Jh£- 


R>> 


y  ‘ 


j 


Weight,  ers, 
/PC 


Lot  No. 

tffyL  V' 

7 


Sequence  check  of: 


rp 

V 

X 

v' 

*  \ 

XX  O 

> 

±d 

LX 

C-4 

. . t  . .  „ 

Operator  No, 


/  r  >  y 


y: 


ti± 


jL 


m. 


Excess  resin  recoved  without  distorting  dona  area.  / ^ 


i:  ! 


3*  B-Sta  :e  end  Cure 

B-Stage:  Tice  Started  /  3  ^  ^ 


Tice  Complete  A.?  ( 


Cur; 

140 


J-LiS. 


r’  ’  ^  <' 


loprodjced  from 
mt  available  copy 


Tat*  it  •  / 3  ‘/X 

J?CC  . • 

-  -V  *  0- 


/.X. 2. 


c  ' 

.  ^  ^  *yt 


/I-- 


. 


4®  KaeMnlns  a  r.d  S  tries  ins 


Parameter 


rater  no 


Units  Identified 


Actuals 

S/M  0&y 

S/N  /" 

Max. 

Min. 

Max. 

Min, 

2.328 

♦ 

.002 

.002  Dia. 

2.734 

+ 

«• 

.004 

.000  Dia. 

.060 

i 

.010 

.260 

+ 

.010 

l,?*4?  A. 


A.?  A*/  l'7*f 


2,  73  r 


ns  Packin 


Coating  clxed  correctly: 

Insrredlervt 

A — 

Adhesive  ' 

Cetclyn 

WMaaMWBMMWi 

Thinner 


■I  « 


Veleht  .jKas- 


Lot  N’o. 


Cure:  Tine  Started 


Tiae  CocpXeted 


„°r. 

date 


Final  Weight  (gst.) 
S/H _ _ _ 


Finishing  and ^Packing  (eonfc.) 

CAesn  up  work  performed  satisfactorily. 


Supervisor  Review 
Engineer  Review 


Date 

Date 


Manufacturing  &  Inspection  Record 
3.0  Die.  x  14.04  lg.  Motor  Case 


S/aj  1,  to 


Inner  Shell  Fabrication 

Dwg.  720531*1 

« 

1.  Winding  Preparation 

Machine  see  up  Installed.  Level  vind  set  to  .083  lead. 
Shaft  extension  T.  X»  R.  & /s  /  ?>  » 

Mandrel  cleaned  properly. 

Foie  pieces  and  0-ring*  Installed  properly. 

Roving  (S904,  12-end)  installed,  lot  No.  . 

Roving  tension:  1.  ^  2«  ^  *  3.  **  ** 


Operator  No. 

±££jL 

7  rc 


2«  Winding  , 

Resin  nixed  correctly: 

Ingredient 

Re#lR 

Catalyst  ‘Tvt/s'K 


Weight.  ?rs.  Lot  N'o< 

rco  SY 

***?_ aol.  7 


Sequence  cheek  off: 


X 

X  i 

x  x 

X 

X 

1 

— 

o 

L 

O' 

t"-  j 

fc>"  u_ 

Ld 

Excess  resin  recoved  without  distorting  docs  area. 


h 


and  Cure  ^ 

3*Stage:  Tice  Started  ~  Tice  Co=plet«  £ '7 f  * 


£a;e  //  -  7  l- 

7^ 

Cure: 

ti-  :  ^7-^‘ 

_  sits" _ ®:\ 

. 

Ttr:  C;  rl.::  /<?/<? 

..  $0c 

Date  //'  3. 

Z90 

■  "  r.vV 


"■  <1 


K‘‘  . 

i 


■ 


;■  •  /.  , 

■'-C'.  .’V 


fe 


i.'1. 


i- 

vV-  V-.:l 


•• 


U-* 

;v"'. 


£  -.\l 


r:-:  -J 


4«  Machining  _*nd  Stricoin 


Parameter 


S/N  C  0  f 


S/H  c/C 


Dimensions  Measured  1  Max.  {  Kin. 


Max.  !  Kin. 


2.828 


+  .002 
-  -002  Dia. 


A./yLf 


2.734 


+  .004 

•  .000  Ola 


5.  Finishing  and  Packing 


Coating  clxed  correctly: 


Ingredient 


lot  No. 


Adhesive 


'1^  .vrri 


Catalyst,, ,.•?.»//  t3 


5r- _ 


Thinner 


h  CL  L?“L 


Curat  Tine  Started 


Tima  Completed 


at  °F. 


Final  Weight  (gas.) 


s*  c  & 

aa#  V*  _ Vi— j_._. 


vt* 


crater  So. 


y  r 


*/£  /  r  ■ 


» <• 


Clean  up  work  performed  tatisfactorHy. 


»- V- ’r’-Rr' s r ’tj!J’t  ?*? 1  ?^3k^c*Ws 


Sept  saber  27 ,  1972 

Manufacturing  6  Inspection  Record 
*  3»Q  Pia*  x  14,04  It,  Motor  Case 
Inner  Shell  Fabrication 

Dwg.  720531-1 


1*  Winding  Preparation 

Ksehifce  set  up  installed.  Lev?!  wind  set  to  .083  lead. 
Shaft  extension  T.  I.  R.  »0 !H  . 

Maadrel  cleaned  properly. 

Foie  pieces  and  0-rings  installed  properly. 

Roving  (S904,  12-end)  installed.  Lot  Ko.  A&L  ~ L*  . 
Roving  tension:  1.  2  $  2.  <2u  3.  2  j 


Operator  V,o, 


fffo 

Ml 


tot  ;iOj 

w-t? 


doze  area. 


3*  B-Sta te  and  Cure 


3-Stage: 

Cure: 

146 


Tice  Started  QbOC 


**  /  ■  ,  ir  *»*»•« *  •> 


*/  3 


Reproduced  from 
bcti  available  copy. 


Tice  Cor-^lete  /  £  C  & 

rate  /«■■/■  7  r£ 

'*  ;2 

*t  J/o  °-. 

Dace  Z-2  - '  v  z  7  $■** 


eMiKtffi 


September  27.  1972 


4*  Machining  a r.d  Stringing 


(  hrtaetet 

Actuals 

Units  Identified 

s/N^/y 

S/H  £  /  £  j 

Disene ions  Measured 

Mast. 

Mia. 

Max. 

Min. 

4  #70  +  .002 

Z*828  -  .002  Dia. 

m 

*?.  <7  •»  5 T 

HH 

7-f^-t 

2.734  + 

-  .000  Bia. 

2.7  3  f 

M|  ■■ 

SEES 

Hi 

X>77f 

.060  +  .010 

H9HI 

■j  apM 

■H 

,260  ±  .010 

mm 

mm 

6.85  +  .03 

C.rr* 

3M6  *  I™  9U. 

2.  r,-  v 

* 

kb 

Operator  N'c 


//»  y 


5.  TfnlsMr.a  and  Peeking 
Coating  cixed  correctly: 


Ing\«dient 

Weight.  rts. 

tot 

Adhesive 

Hk-.* 

,S*> 

06 1  ><> 

Catalyst 

iais„a 

. 2k . : 

Thinner 

ftCa'f  O-** 

_ i/o 

Cur«:  Tin*  Started  I  Vfcfc>  0  _  „,  at  /  V g  Q.F» 

Tl»*  Deleted  ^  at  /Vfl  °r. 

Date  /gjT  2j-  "7  HP 

Fl&ai  Velght  (gss.) 


September  27,  1972 


$,  Finishing  and  Packing;  (cone.) 


Cisco  up  work  perfozred  satis  factor iiy. 


3JAH 


Supervisor  Review  QflQacettfr 
Engineer  Review 


Bate  /  2  j£  "7 
B#te 
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jssaa£g^.saz5ga^^ 


Katnu fact -..t In r  f-  Imrct len  Hoc^fd 


September  27,  1972 


3,0  Pie,  x  lr.  ?!c:ot  Case 


Inner  Spirit  Fabrication 


Dug.  720531-1 


l,  Winding  Pra^srat ion 


Haebine  set  up  installed.  Level  wind  set  to  .083  lead. 


Shaft  extension  ?,  I.  R. 


Mandrel  cleaned  properly. 


Pole  pieces  and  O-rin^s  installed  properly. 


Roving  (S504,  12-end)  installed.  Lot  Ko, 


Revinz  tension:  1. 


2«  _ m£~>  “f  3.  /-  $ 


2.  V indin? 


Resin  eixei  correctly: 


Ingredient 


Veicht ,  s. 


Lot  N't). 


Resin 


Catalyst  v 

"t  *  M- 


*~c?o 

//r* 


tU£JL 


Sequence  chec’i  off: 


x !  x  lO 


vX"  5  s>^ 


!u-  I'-'  |t/| 


Excess  resin  rccoved  vithout  distorting  doze  area. 


3*  fe-Sta^e  f-.d  Cur? 


&-$ta£c:  I  tee  5*4tced  *g  £ 


Tire  Complete  / T -5 & 


Cure : 


■  _<di 


.3.CO. _ »-. 


-1  £  : 

fiyJ*  ^ 


.<— 7“2- 


/// 


/!  ’>  7 


E, 

I 

I 

I 


Parasccer 


Actual* 


Units  Identified 

- - - - - - - l 

$ /»  *  //  j 

S/S  <?  /  y 

Ulcensions  Measured 

Max. 

i 

Mi  ft. 

Max. 

Min. 

2.8*3 

+ 

•» 

„C02 

.C02  Dia. 

2.?3i 

+ 

.00'* 

.000  Ola. 

.050 

4- 

.010 

*260 

.010 

6.85 

4- 

.03 

2*605 

♦ 

«• 

.000 

.002  Dia. 

,  ^  *"> 


•or# 


j2 . 5?  ^ 


5.  Fin  is  Mr 


5*  fintsbir, it  er,d  Packir?  (coat*) 


Clean  up  work  perforzed  satisfactorily. 


*  Supervisor  Review 


.  jflS^CTWJj^/SC 


Sepeer^er  27,  19?2 


■&££. 


_ _  Date  Z  2l 

Engineer  Review  Data  ,/£“  27 •  /Z 
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^sa»  .isV 


CV62,/2$ 

Sopt.  27,  :  ' 


yasu-;^ct’.,‘!r ir. '*  f-  Tn? n r.’tioi  He cord 
3,0  Din,  k  1--.04  1~.  ?:o:cr  Casa 
tenor  gucU  Fn>-r  lea  Sion 
Dvg*  720531-1 


1,  Kind  fine  preparation 

Machine  set  vp  installed.  Level  vind  set  to  ,0o3  lead. 
Shaft  extension  T.  I.  R,  O  /  f'  . 

Kaodrcl  cleaned  properly, 

Pole  pieces  and  ©-rings  Installed  properly* 

Roving  ($904,  12-end)  installed.  Lot  Ke.  4&4-  V  . 


Roving  tension:  1. 


*>1 

■r4** 


2. 


3,  3 


Operator  No.  i 

/y? 


oj cjULJl _ 


.&12zS. 


2*  Vlndty.g 

Resin  aixed  correct iy: 

ynprsd teat 

K‘sS“  ^  ££ 

c',taly*'  ££•*> 

check  offs 


K’eieht,  f«, 

*■  mmt 


1,  5C 

xj 

\* 

•'i 

W  1 

C 

EEI 

tof  j  ^ 

t . i 

re  f  ■♦xum.MtW 

&»****  recovfid  trithooC  distorting  stti. 


Its*  Started  /?  7 & C>  tic  Collate  _  /  y  i>fp 

2s  :*  /tyfs&bt 
.  e  ’ 


Cvr? 


152 


—  A  f>  •  V  g*  i 


./Xt 


T  irs  t <?*•?!  etc  /  jy  /  1 


15  S  ’  >  ^  v» 


■  <  ilff  if  *  i* 


4*9 


dJUL* 


1  * 


Sept.  27,  1972 


5.  Finishing  and  Packing  (cont.) 


Clean  up  work  performed  satisfactorily. 


JS.1 


Supervisor  Rcvi&v 


Pate  JZjzj£LZ2L 


Engineer  Review  Date  /£ 


•  # 
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Sept.  27,  1972 

V'  I'J  :t' 


Manufacturing  &  Inspection  Record 
3.0  Dia.  x  1&.04  le.  Motor  Case 


Inner  Shell  Fabrication 


Dwg.  720531-1 


1.  Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .083  lead. 
Shaft  extension  T.  I.  R.  .  *  /  '  *  . 

Mandrel  cleaned  properly. 

Pole  pieces  and  0-rings  installed  properly. 

Roving  (S904,  12-end)  installed.  Lot  No.  . 

„  Roving  tension:  1.  "V  2.  "2 JAj  3.  ~L 


>erator  No. 


2.  Wlndim 


Resin  nixed  correctly: 

Ingredient 
Resin  ^  5-5^^* 


Catalyst 


Weight,  <ms. 

/oo 


Lot  No. 


Sequence  check  off: 


x  ><  I  x  I  x  I  x  !  x  O 


Excess  resin  recoved  without  distorting  done  area. 


S»  B-Sta:g  and  Cure 

B-Stage:  Tine  Started 


Cure: 


Tl'  :  f  t^rt-ei 
Tire  Ccrpletec^ /V 


Tice  Corplete 

Be:.  S?--?/'??- 

a;  Jg  O  «?. 


5*  Finishing  and  Packing  (cont.) 


■•r—  -*  » 


Clean  up  work  performed  satisfactorily. 


C  2- 


Supervisor  Review 

Engineer  Review  x^S**^* 


5*te  J2p*:f.}h_. 

Date 
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Manufacturing  &  Inspection  Record 
.3,0  Dla»  x  1&.04  I».  ?:otor  Case 
Inner  Shell  Fabrication 
Dug*  720531-1 

1*  Winding  Preparation 

Maehint  sec  up  installed.  Level  wind  set  to  .083  lead. 
Shaft  extension  T.  I.  R.  .  £ 2-<~t  . 

Mandrel  cleaned  properly, 

Pole  pieces  and  0-rings  installed  properly. 

Roving  (S904,  12-end)  installed.  Lot  No.  /I# d. .  V . 
Roving  tension:  1,  2-  2.  2^p  3.  />&;✓ 

2*  vind  ing  , 

Resin  nixed  correctly: 


Cfozjao 

Sept.  27,  1972 

55-/7  ■' 


Resin 


Ingredient 


Velght,  srs. 

too 


Lot  No. 


Operator  No. 
£££ 

_ bjif. _ 


Catalyst  7b^ax  6<>VO 
Sequence  check  off: 


4/?^  ? 


X 

\' 

x  !  x 

X  X 

0 

Z' 

w'  ^ 

1  ^ 

^  1 

1  ^  j 
[  1 

Excess  resin  recoved  without  distorting  doce  area. 


6  ££ 


3.  B-Sta  :e  tr.d  Cure 

B-Stage:  Tice  Started  r.  2  Af*  Tice  Cocplete  0  O'  3o 

Date  /i-3^-7L 

Cure:  Ti  ?  Tt-.rtei  OS' QO _ •  rt 2-fx ? _ °?. 

Tice  Cc/plctc  JZZCC _  3t  ^3a?Jgl _ 

Sate  / 1  •  3  g-  >  7- 


158 


&  &  9 


^5+-a,*>Fi4W«rt|T}' 


MtriaiBBssweassrrc^^^ 


*  rase ter 


Actuals 


Units  Identified 

s/n 

Dine  ns  ions  Measured 

Max. 

Min. 

Max. 

Min. 

* 

2.828 

+ 

m 

.002 

.002  Dia. 

2.734 

+ 

.004 

.000  Dia. 

.060 

+ 

.010 

.260 

+ 

.010 

6.8S 

+ 

.03 

2.806 

+ 

m 

.000 

.002  Dia. 

2.7.*  7 


1.73  (,  1,77 Al  >7.?? 


&  ? 


.  ne 


6. 


l.frH 


Finishing  and  Packing 
Coating  nixed  correctly: 

Ingredient 
Adhesive  /,(  ,( 

Catalyst 


Thinner 


Veicht,  ns. 


Lot  No 

-v*  « 
»/v  c 

•J  AV.  ' 


!'  *  /  /  *•  -' 

Cure-  Tic*  Started  ^  at  /  ' 4-  °F» 

Tice  Completed  0  f*  i  C  at  / 3 &  °F. 


Final  V'eight  (g=s.) 


<  * 


5*  Finishing  and  Packing  (eont.) 


Sept*  27,  1972 


Clean  up  work  performed  satisfactorily. 


jfjy 


Supervisor  Review 


Engineer  Review 


Date 

a 

Date 


J-J  2. 

s-tf-rs 


.  I 


2 7,  1972 

P  ,  d. 


Manufacturing  6  Inspection  Record 
3.0  Dia.  x  1&.0&  1?,  Kotor  Case 
Inner  Shell  Fabrication 
Dwg.  720531-1 


1«  Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .083  lead. 
Shaft  extension  T.  I.  R.  *  0 !  7-  . 

Mandrel  cleaned  properly. 


Op'  -ator  No. 

c  z  C 


c  So 


Pole  pieces  end  O-rings  installed  properly. 

Roving  (S904,  12-end)  installed.  Lot  No.  15  L  , 
Roving  tension:  1.  2-  HA  2.  £•£  %-S  3.  £  &  i  35  t 


i*/€  % 


2*  Winding 


Hcsir*.  r.ixcd  correctly: 


Ingredient 


Rcsin 

Catalyst  f&d± * 


Weight,  grs. 

/  o  a 


Lot  No, 


2*7 


P>87.  S.V 

Mi  7 


Sequence  check  off: 


X 

1 

i 

x  !  x 

1  x  ! 

i  x  1 

!o 

y 

y 

i  ^ 

^  1 

_ j 

L£J 

l  V 

j 

I  cess  rcsin  removed  without  distorting  cone  area. 


3.  £->$ta-e  sr.d  Cure 


B-Stage:  Tine  Started  /  *? 


Tif.e  Complete  £  5  ; 


Pate  /*  .v*"? 


'jlC 


v  *  •»  ^  * 


o. 


5  St-rt*£  an* _ rt  ^.oo _ w? 

Tire  Ccrplctc  ct  y“S>c  at  ? c  8  °T 


Pate  /-  7  *  TO  *  Jy'jf 

IMMM  •  -  ^ 
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Sept.  27,  1S72 


ti»  Machining  sr.d  Stripping 


faraseter 

Actuals 

Units  Identified 

S/H 

S/K 

_ _ _ _ _ J 

Dimensions  Measured 

Max. 

Kin. 

Max. 

Min. 

« 

BBB1 

2.734  +  *00^ 

£  -  .000  Dia, 

m 

m 

B 

„060  ±  .010 

b§bi 

— 

.260  ±  .010 

.  Z  6 

6.85  +  .03 

WKKL 

— 

+  .000 

2,806  -  .002  Dia. 

J.  7  a  & 

Bi 

Operator  So. 


;/¥7 


5.  Finishing,  and  Packing 
Coating  clxcd  correctly: 


Ingredient 

Weight,  er-s. 

Lot  Ko. 

Adhesive 

;/c  ■  ■? 

f/0/. 

Catalyst 

fit'  & . 

7/i 

S  '**” 

Thinner 

-  _  . 

?$ 

/f? 7 

Cure:  Tioe  Started  S/  *r> 

,  /3<!> 

at 

4^..  '  /*/>  3 

J*r, 

Tine  Com  It  ted  t? - 

et  f  ;■>  ■*  j 

.°F. 

Date  /-'A  ’>5 

Final  Weight  (gss.) 

s/k  r ;/ '  s/ii 

S)  ^ 

v  -**  **"* 

vt. 

/ ;1  Vc,,».v(;  vt. 

K' *  V 

162 


5*  yiniahlr.g  and  Packing  (cosst*) 


Clean  lip  work  perforcad  satisfactorily. 


Supervisor  Review 
Engineer  Review 


Sate 

Sate 


Manufacturing  &  Inspection  TU-sord 
3*0  Bla.  x  14,04  lg,  Kotor  Case 

Inner  Shell  Fabrication 

#  ■» 

Dwg.  720531-1 


Q&03ttf32L 

Sept.  27,  1972 


ft ! 


Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .083  lead. 
Shaft  extension  T.  I.  R.  .  OiO  *  , 

Mandrel  cleaned  properly. 

Pole  pieces  and  0-rings  installed  properly. 

Roving  (S904,  12-end)  installed.  Lot  2io.  fi&L*  V  . 

^  3*  ,  |g-  M 

Roving  tension:  1.  *L  2.  X  3.  X  . 


Operator  !!o. 

.J£££_ 


yyo 


£90 


Winding  , 

Resin  oixed  correctly: 

Ingredient 

U*iXl 

Cataly8t  ^  < 


Vclcht,  ^rs.  Lot  No. 

troo 


I 


I 


Sequence  c heck  off: 


X 

X 

X 

*■» 

X 

X 

fo 

U' 

— 1 

< . 

*/ 

—  ... 

Excess  resin  re  roved  without  distorting  coze  area.  *? 


F-$t«  re  grid  Cure 

B-St«ge;  lisa  Started  ^  0 


Cure ; 
164 


T:  •  ftirtei  *  »  a.-t-’ 
Tizer  Ccrpietc  -'  .»  ££ 


Tice  Complete  ¥  f  «•' 


Tate  /  */- 

7jt 

*  •* 

£  r  ®?» 

fit 

^  °T. 

Date  *  J  > 

/  7  > 

far  Asete? 


\Snlta  IdtsiHiei 


Aecutl* 


s/h  023 


Moensicn*  Keasure<J  I  Hex.  |  Kin, 


s/s  /Jgf 


K*x.  I  Kin, 


2.828 

4> 

.002 

.002  Dia. 

2.734 

4* 

.004 

.000  Die, 

.060 

4* 

«■» 

.010 

.260 

* 

.010 

6.85 

■¥ 

,03 

2.806 

♦ 

•» 

.000 

.002  Dla. 

;7^7  U.fci  ?  \  2-'? 2  6 


2. 7J?f 


,0  66 


ZCJ~ 


'■IP 

1 


*  2  60 


2,  fsi'sr 


<i  PftC 


LOS  r-0. 


£^8  * 


$♦  Finishing  and  Packing  (cone. ) 


Cleats  up*  work  pet  forced  satisfactorily. 


S«|rt.  27,  1972 


$??£ 


Supervisor  Review 
Engineer  Review 


Date  s/?/x?_ 


Hate  ij%j  7  3> 


I ur ace ter 


Actual  a 


1  _  - 

1 

Units  Identified 

*/» 

SfN  Q'i 

Dimensions  Measured 

I 'lax. 

Kin. 

K«.  ! 

J 

Kin. 

i 

•\  o^o  +  *002 

2*828  -  .002  Dia. 

2 .  ’* 

■ 

2.  T*' 

2.734  +  *??* 

-  <.00C  Dia. 

2.  73^ 

— 

x-~7$y 

%.73>S 

A.  7? 

.060  +  .010 

•  Ct  £ 

.cc-^ 

.260  ;  ^0 

?-  -J2  6-j 

6.85  ±  .03 

i&V* 

2-S06  !  !m2  DU. 

2.  ?s>'r 

_  J 

.3. 

Finishing 

and  Packing 

Coating  eixed  correctly: 

Ingredient 

Veieht,  ecs. 

?Lot  !>*o 

Adhesive 

9/c-  ft 

/«?  0 

E&J1 

Catalyst 

9/C-& 

/5 

Z/¥  ft' 

Thinner 

tfdS  LkMi? 

/o 

Cure:  Tice  Started 

_  «  &C.  °f- 

/  V  O 

Tine  Cotrpleted  O  at  .  °F/ ^ 


m  m 

Sept.  27,  1972 

Manufacturing  b  Inspection  Record  ,  •  J  '  *.  • 

3.0  Dia.  x  l&.CA  lg,  Motor  Case 
Inner  Shell  fabrication 


Dwg.  720531-1 


«S 

1.  Vindir.g  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .083  lead. 

Shaft  extension  T.  1.  R.  _ . 

Mandrel  cleaned  properly. 

Pole  pieces  and  0-rings  installed  properly. 

Roving  (S904,  12-end)  installed.  Lot  No.  V  . 

Roving  tension:  1.  <  r-  2.  -<  a  3.  --  -rf~  . 


Operator  N*o. 


-yrC 

~7 


|  2.  Vindir.g 


Resin  nixed  correctly: 

Ingredient 

Resln  *ay  <r 


Catalyst 


Weight,  *t*s. 
/  c  <• 


Lot  No, 

£  v 

■  >  > 


I 


Sequence  check  off: 


X 

X 

X 

X 

X  X 

0 

✓ 

- 

V 

- 

!_J 

Excess  resin  rer.oved  without  distorting  cone  area. 


y.f< 


3.  B-Sta-e  and  Cure 

B-Stage:  Tice  Started 


Tice  Corolete 


Cure  • 

-  -  C  n  ^ 

v  3  <•>  -■ 

a-  w 

Tste  '  " 

r  o?. 

Tice  Ccrpletc 

. 

at 

S  v’t"<  Of. 

7  & 


4*  Machining  and  Stripping 


Parameter 

Actual* 

Units  Identified 

s /«  X,  $* 
S/N  CZ7 

S/N 

S/M  $2* 

Dimensions  Measured 

Max. 

Min. 

Max. 

Min. 

2,828  -  .002  Disc 

X  r  P'Xf' 

2  734  +  •°04 

-  .000  Dia. 

m 

7J>’ 

17^ 

.060  ±  .010 

ibpu 

✓  c?  S- 

,260  ±  ‘O10 

mm 

|| 

•  x  a  V 

6.85  +  .03 

S111S 

bhi 

/  4V 

+  .000 

2,806  -  .002  Dia. 

2 ,  rr 

_ — 

z.fs.rr 

Finishing  and  Packing 

Coating  nixed  correctly: 

- 

Ingredient 

Weight,  rrgs. 

Lot  Mo. 

Adhesive  p*/  C  & 

Set  6 

fiM  iY 

Catalyst  £y  t  ft 

/  ^ 

A  D  A  (r  y 

Thinner 

a  yf' 

Cure:  Tir.e  Started  /  <? 

at  *7  ^  °F. 

UuMJ.' 

Tice  Cocplctcd  . » .  C  \T*  a.  ^  °F. 


Final  Weight  (gss.) 

s/s  &  P-  jj  sis  Q£?> 


Reproduced  from 
best  available  eopyt 


Sept.  27,  1972 


5.  Finishing  and  Packing  (cont.) 


Clean  up  work  perforced  satisfactorily. 


Supervisor  Review 
Engineer  Review 


»«“  y/f  c/?  7 

Date 


0+42.390 

Sept.  27,  19:  ’ 
>/0  Z1/6* 


Manufacturing  &  Inspection  Record 
3,0  Dia.  x  14.04  1?,  Motor  Case 
Inner  Shell  Fabrication 
Dug.  720531-1 

1*  Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .083  lead. 
Shaft  extension  T.  1.  R.  OJLjL  « 

Mandrel  cleaned  properly. 

Pole  pieces  and  O-rings  installed  properly. 

Roving  (S9Gi,  12-end)  installed.  Lot  No,  / )/3i  >/  . 


.  Roving  tension:  i.  _ 

|  2.  Wind in?  , 

Kcsin  r.ixed  correctly: 

Ingredient 

Resin 
Catalyst 


2.  / 


3. 


tjL 


>j  c  v 


Weight,  ^ rs . 
SPQ 

o—Z2 _ 


Lot  No. 


7?  TVAJ*  / 


Sequence  check  off: 


X 

X 

f\ 

X 

1 

X 

X 

0 

If' 

IS  ^ 

\s' 

3.  R-Stn 


icess  resin  rcr.oved  without  distorting  coze  area. 


*rd  Cure 


Stage:  TL-ne  Started  /  V" O  Titae  Complete  rr  3  7 

Pate  /  /  >C/ 
/  ' 

,  c  a  J  '%OCs  (s  .  ».  S>  P 
Tire  Corplctc  ')•  C-  V  at  "3  ^7*  °~. 


Cure: 


Operator  No, 

jlHI 


7^ 


7 


173 


I 


4.  Machining  eng  Stripping 


■ 

Parameter 

Actuals 

Units  Identified 

S/M  C?-  '/ 

S/N  C  3  * 

Ditaensions  Measured 

Max. 

Kin. 

Max. 

Min. 

* 

O  oga  4  .C02 

2,828  . -  .002  Dia. 

2<f3t 

i.ez* 

7A4 

2.734  +  *004 

-  .000  Dia. 

z.  ?3-r 

Z-73Y 

/  ,7  ^  o' 

2.7*Y 

,060  +  .010 

'  i?  cy 

*  ft  7 

,260  ±  .010 

*  2.  Co 

•  2  C  7 

6.85  +  .03 

t.  7  A  7 

C  ‘  $ 

2.806 

•  •  002  rJ  • 

2.?s  C 

5.  Finishing  and  Packing 

Coating  cixcd  correctly: 


Ingredient 

Weight,  ris. 

Lot 

Ncu 

Adhesive 

?V<'  A 

/<•  c 

l£LL 

£'  <■/' 

Catalyst 

f*C  0 

✓  .r 

AJ/ 

7*-r 

Thinner 

-C 

*  c 

■:B  < 

~?<r 

Care :  T  ins 

Started  __ 

f"  v  C1 

at  /  ?  o  °y. 

Tine 

Cocpleted 

at  /H  °F, 

aate  lLaAi 


Final  Weight  (grs.) 


>3  2  A 


'%* 

.i 


tS  6  -\'J 


Sept.  27,  1972 


5.  Finishing  end  Packing  (cont.) 


Clean  up  work  performed  satisfactorily. 


tejo 
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Manufacturing  &  Inspection  Record 


3.0  Pin,  x  14.04  Ig.  Motor  Case 


lA 


Outer  Shell  Fabrication 


Dwg.  720531-2 


1 .  Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .250  lead. 
Shaft  extension  T.  I.  R.  ♦  6  /  Y  . 

O-rings  waxed  only. 

Mandrel  cleaned  properly. 

(jk)  0-rings  and  mandrel  assembled  properly. 

Roving  (S904,  12-end)  installed.  Lot  No.  ■£«>  f 2  . 

Roving  tension:  1.  &  •  <f  2.  6  3.  1 


aerator  No 


nit 

-7K 

ire 


2.  Winding 

Resin  mixed  correctly: 


Resin 


Catalyst  Cf^/Q 


/  V  / 


Lot  No. 

A6t  1 1 

AW  n 


yjt 


Fill  place  in  0.200  vide  area  at?  both  ends. 


Sequence  check  off: 

WWW&i 


X  0  L  L  0  P  JT 

fc*-  V  •  £  1= 


Level  wind  reset  to  .083  lead. 


NOTE :  i  designates  Label 

0  designates  Doubler 


V;; 


..  , 


throat  dia.  measurements: 

Volt  serial  No.  S/fl  n A  Cifrl 


Operator  No. 


S/N  O.S.  O&Z 


3. 


Before  winding  1*  .  /  &  & 

Z  .  i  jo 

'  ,  * 

After  winding  ?• 

7.. 

/if/ 

Excess  resin  removed  without  distorting  winding 

) 

*■■ :  JJ±t. _ ! 

...  j 

Doublers  wound  correctly  at  each  end 

&ZXL  -  : 

4 

B-Stege  and  Cure 

• 

j 

B-Staee:  Time  Started  //£ 

Time  Completed  £f3& 

774 

Pat.  2cl£- f 

774 

Curet  Time  Started  £1^00 

«  asgj  l%. 

•- .  '  W  { 

Time  Completed  /  /*^ 

/ 

.  at  -  °*. 

;  A  *  J  i- 

¥ 

Date  */-//■'  *71- 

4.  Machining  and  Stripping 


,["  ■ 1  ■  —  ■■ . 

Parameter 

Actuals 

L 

.Unit  Identification  ' 

S/N  4»d*/ 

S/N 

Dimension  Measured 

Max. 

Win. 

.  Max, 

4 

Min. 

,  .  +  .000 

J’A>U  -  .010  dtfl. 

aw 

3/'/f 

3  '// 

3.000  +  .010  dia. 

-2.7/0 

ioto 

xnz- 

1.922  .  <003  dia. 

/  m 

Aft# 

/.  yw 

/,yzo 

4-  .005 

7,  U'  -  .0C2  dia. 

ms 

ut? 

7. /AT 

2.946  +  ,010  dia. 

«*• 

l.  9/i 

2.7/5' 

Z.if/ 

14  U 

3*  OZ&cfa  O'ffi-  y  A/o*{&k  ^4^4, 


,»Jf 


V,‘ 


•  1\ 


1 


I 

J 

■I 


jg2j2J2J^S«£S3SiS!l!Ii 


i - ~'jr;r{>’K  ? 


5.  Finishing 

Coating  mixed  correctly: 

Ingredient 
Adhesive  . 

Catalyst  /j 

Thinner  “7T7 


Operate; 


tot  No. 


jztptz- 


Cure:  Time  Started 
Time  Complete 


Clean  up  work  performed  satisfactorily. 


Weight 

(gms.) 

S}  '  4 

S/N 

/ 

s/s  2 

WC.  __ 

*V'7  4 

wt.  V  V7.  .5" 

397 

3*7* 


Supervisor  Review 
Engineer  Review 


V"»*  afc  t 


-  Date  7/7/7**’ 


cwz.is# 

*A! 


Manufacturing  &  Inspection  Record 
3.0  Ola.  x  14,04  lg.  Motor  Case 
Outer  Shell  Fabrication 
Dvg.  720531-2 


1*  Winding  Preparation 

iiachine  set  up  installed.  Level  wind  see  to  .250  lead. 
Shaft  extension  T.  X.  R«  .  0  &■  &  . 

0-rings  waxed  only. 

Mandrel  cleaned  properly. 

(4)  C- rings  and  --tiiidrel  assembled  properly. 

Roving  (S904,  12-end)  installed.  Lot  No.  6  3  . 

x  /  /, 

Roving  tension:  i.  /  4  2.  g>?  ^  3.  'c?~  , 

2,  »  m  ilfHi' 

Resin  mixed  correctly: 

Ingredient  Weight,  cns. 

Resin  /  (fO 

Catalyst  at  9 

Fill  place  in  0.200  wide  area  at  both  ends. 


Lot  No. 

^  .<«:  g,/ 


Operator  No. 


2JL£ 

890 


£2fL 


7 


~?rC 


~7tC  * 

_2i_C_ 


Sequence  check  off: 


X  , 

C  i  v  j  o  j  4  0  J  C  |  9  !  X  i  0  i  C  I  L 

i  «  |  c  }  o  •  ;  |  d 

.1 

x 

✓1  H  A  A  A  A  A  A  A  A  * 

A  /!  ^  j  /i  /  t? 

L£S_ 

Level  wind  reset  to  .083  lead. 


K0T2 :  L  designates  label  •  * 

D  designates  Doubler 
C  designates  Glass  Cioch 

-  * 
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■tff  vS^»,  lfc>«  ^nVjnc  ivttfoearrd*  f>  '.»  f  J 


A 

* 

Throat  dia*  measurements: 

Unit  serial  Ko.  S  IVL&bv  3  S/H  j^£  £  £  «V 

Before  winding  j»?  «  /  3  &  *L*  /  *f  *7 

After  winding  31  „  i?  7  <T»  2,3 


Excess  resin  removed  without  distorting  winding 
Doublers  wound  correctly  at  each  end 

3.  B-Steqe  and  Cure 

8-Stage:  Tiae  Started  &fs  OtO  Tine  Completed  /3  30 

Date  9'  /~  ?  r~ 

Cure :  Tine  Started  / 3  at  ty  0s  °ya 

Tiiw  Completed  /.$  VC-  «t  _  3 JO  °y. 

tote  T-/-73- _ 


OptTgtCfl 


1  <?  ?  i 
-g.g? 

—i 'da  £_. 

! 

? 

r 

/  r?f 


U,  iiachinin^  and  Stripping 


{ — — — — — - - 

1  Parameter 

Actuals 

Unit  Identification1 

Dictation  Measured 

$/»  l£j~. 

1 

1  15ft*.  Min. 

S/H  r."  */ 

Min. 

«.  ,CA  +  *000 

5,150  -  ,010  dia. 

3,/?? 

\ 

7-  Hi 

?>/vf 

7, 

3.000  ±  .010  di*. 

7 .  e  c  H 

i 

T.  r  ^ 

7.*-*  7 

1  §12  4  *0a° 

1*s'w  *  .003  die. 

[" '  " 

! 

A  57// 

★  ,003 

,  2‘854  -  ,002  dSs. 

\ 

X . 

, - -T-- 

f 

- 

2, §46  +  s010  dia. 

— _ ,„ _ , _ - _ _ 

i 

$■  W* 

//4*7 


/ 


Manufacturing  L  Inspection  "ccorn 
3.0  Sia.  ::  14. 0-'-  1-.  ! -tar  Crna- 
Outer  3 he  11  Fnbr Lcat ion 


D-.  720531-2- 


QK2.  I7< 


-  <c 


1.  Winding  Preparation 

Machine  set  up  installed.  Level  ii in'*  jnt  to  .250  lead. 

Shaft  extension  T.  I.  R.  _ • 

O-rings  uaxed  only. 

Mandrel  cleaned  properly. 

(4)  0-rings  and  rsnirai  assembled  properly.  -~ 

Kovtng  (St’04,  12-cr.e)  installed.  Lot  ho.  y  ♦ 

_ i  ~* 

Roving  tension:  1.  ft  ->  2.  y.  a  3.  ’jh- 


Operator  Mo, 

V/4  * 

*4lUy 

'/'L  f 
_  2= 

—^2  >,-■■ 


<m  <r 

7 

J  z  o 

•*/  u  S' 

-£L7.  >. . 


2.  Hinding 


Resin  mixed  correctly: 

It-crcdient 


Resin 

Catalvst 


height,  ~.-s, 

/Vt? _ 

__2~£ _ 


* 

Fill  place  in  0.200  v/ide  urea  at  both  ends. 


Lot  No. 

* 

hSLk>/ 


c  r 


y/4  ^ 

r  d 


Sequence  check  off: 


X 

!  x  i  0  ; 

V 

o  !  c  ;  ;  v  :■  .  \  '  c  ;  l  •  :  c 

Z' 

ts 

•  4 

^  •  or  a-.  <"•  a 

-  ;  ^  i  ;  : 

•f  J  (r  % 


Level  wina  reset  tc  .083  lead. 


NOTE:  L  designates  Label 

D  designates  Doubler 
C  designates  Glass  Cloth 

182 


•y/6  r 


Reproduced  from 


bosl  3v0 


ilsbl*  copy. 


Throat  dia.  measurements : 
Unit  serial  No. 

Before  winding  . _ 

After  winding 


c  /v  r,  0  i> 


2*  t  *  9 


- j.-3U 


S/N  OeC* 


2  iyo 


/ 


Excess  resin  renovad  without  distortin'',  windin'; 
Doublers  wound  correctly  at  each  end 


Operator  No. 


■  bl<  [3 1* 


11 L. 


6  3 


3.  B-Sta^e  and  Cure 

B-Stace:  Time  Started  oeoo 


Tice  Cor?  1  seed  -MJL*. 

Date  9-  Z£ 


Cure:  Time  Started _ //  3  0  at  *%  P 


F. 


Time  Completed  /*f  90 


-5  v* 


o- 

r  . 


Date 


7<R 


4,  Nachir.lr."'  and  Stripping 


Parameter 


Actuals 


•  Unit  Identi  fleet  ion  v  Zl\\  cj  <•  > 


S/*J  .  4&  t. 


j  Dimension  -fsasured  Nnx. 


Kin.  i  Nax. 


Min. 


3.150 


’■  ,CC3 

-  .010  die.  •.  yt /y  y 


3.  t*  y 


7TZ 


21 


7  %  6 


;  3.OC0 

±.  .010  die. 

,3-  f  7  */  Z.99  3  },ayy 

1.99/ 

» 

4 

I  1.922 

f 

+  *000 
•*  .003  dia. 

t  \ 

!  /  2  '/>‘/?f 

j  //  *  ? 

!  2.83^ 

*  .005 

-  . 002  dia. 

'SL.fJvf  I-??!*"  z,f?y 

92  ??/> 

t 

1 

* 

« 

!  2.9C6 

i _ _ _ 

*  ,010  dia. 

1  :  •  f 

'X,  5  rs  ,  2,  f«t  ;  2  -9 r 1 

;.?d'  / 

1 

1 

1 

J 

1 


I 


l  S3 


■3 

'  -U 

| 

I 

•|v 


i- 

I1 


gs 

I 

!? 


I 


I 

6 

| 

f 


t. 

r 

a 

•  s 


Manufacturing  &  Inspect  ion  Record 
3.0  Dia.  x  14.04  Ig.  Motor  Case 
Outer  Shell  Fabrication 
Dvg.  720531-2 

1*  Winding  Preparation 

Machine  set  up  installed.  Level  vind  set  to  .250  lead. 
Shaft  extension  T.  I;  R.  ~  ■  0/4 
O-rings  waxed  only. 

Kancvel  cleaned  properly. 

(4)  O-ttngs  and  mandrel  assembled  properly. 

Roving  (S904,  12-end)  installed.  Lot  No.  ^ . 

Roving  tension:  1.  />-?  2.  Z  3.  /• 


October  13,  1972 

-  A  7  6 


Operator  No. 


/nr 

H2jL 

sS/f 

//f/ 

rtf'/ 

/rff 


2.  Winding 

Resin  mixed  correctly: 

Ingredient 
Resin  z.3- 

Catalyst 


Weight,  cns. 

/go 

- - 


Fill  place  in  0.200  vide  area  at  both  ends. 
Sequence  check  off: 


Lot  No. 

0BL ±i 
MO/  7 


/A 


■J 


atL 


Tj 

ra 

0 

r~~* 

x 

3 

o 

c 

c 

X  , 

X 

TTT 

T 

T“ 

• 

_L 

L L  1 

Ti 

D 

D 

A 

b 

v"- 

is 

mm—  n 

LA 

ji 

WMI 

Ll 

J 

Level  vind  reset  to  .083  lead. 


NOTE ;  L  designates  Label 

D  designates  Doubler 
C  designates  Glass  Cloth 


HzL 


135 


Throat  dia.  measurements 


Operator  No 


Unit  serial  No.  S/N  &&  0 

Dia.  Before  winding  Step  6.1.17  2..Z  7* ° 

Dia.  After  winding  %.,3 


S/N  COR 


JS^SXiL 


Excess  resin  removed  without  distorting  winding 
Doublers  wound  correctly  at  each  end 


3.  B-Stage  and  Cure 

B-Stage:  Time  Started  // Time  Completed  /V/i 


Date  fb'/C'  22o. 

Curt;:  Time  Started  A3  0C1  t  °F. 

Time  Completed  /(f  >-0  >clcjry  at  }-9  f  °F« 

Date  '  e/  </7  ^ 


4.  Machining  ar.d  Stripping 


_ — — — ~j 

1  parameter 

j  . .  ... 

Actuals  j 

J  Unit  Identification  ’ 

[  S/N  ^ 

<>°z. 

|  S/N 

,**?’  J 

|  Dimension  Measured 

Max.  . 

Min. 

Max. 

Min. 

3  ISO  * 

-  .010  dia. 

*7 

y,  /  * 

3.000  +  .010  diiu 

sm> 

3.S  / 

y  ,  f ?-7 

J. 

hi  “n  r  m  —  -  -  -- 

.  AMM  ”**  *000 

l»9w2  „  4q03  dle# 

I,  9uj 

/, 

/.  fz  3  2 

n<1,  +  .005 

2,834  .  .002  dia. 

z-f*  y 

01’ 

2*946  +  ,010  dia* 

«* 

*»>»«*■  wrrsaj - —  ■  — « 

Z.f  /  v 

7*9*7 

93  9 

x,  9J7 

186 


tVfcL 

Uz  £ 


£J±£L 

ItkC 


//ft 


Finishing 


Final  Weight  (gm s.) 


S/N 

S/N 

Wt. 

Wt. 

Operat 


Supervisor  Review 
Engineer  Review 


B-Steoe:  Tine  Ster-Sed  2’3*' 

Curt:  Tire  Started  _ 

cy^o 

Tir.c  Ccrt>lcted 

'C}i 

i'.acbinins  end  Stripping 

Parrrcter 


unit  Id  entitle 


Actuals 


S/N  OSOO  7 


s/ *.;&&&& 


-  ...  +  .000 
3,150  -  .010  dir. 


3.CS0  J-  .010  die. 


,  +  .ooo 

1*52?  „  ;  .• . 

o  VJJ  W  *4  « 


?**J1  -.0 


2 ,9i6  4-  ,010  di 


y ,  !Af  3'*  6°  |  7,  O/ 


AfA  T  j / , 


fL'fSAJ 


! 


Uctoaer  ii,  1572 


Finishing 


£b  eta  tor  Mo. 


Coating  rcized  correctly; 


Adhesive 


Catalyst 


Incredier.t 


l&Ii , 


Thinncr  /Lsx&zL 


Vei^ht,  grs» 

JT  £2  ,, 


lot  Mo. 


^  dfcjJttez iJ£~* 

4-.CMA&  M <*J& 
-\  0 

/(jfciLa.  4„7 


£/  st»  /  O 


Cure;  Tir.e  Started  Q~?&  0  at 

Tire  Coelute  fSte  at 


'O  °F. 


>».  //-  2-/-  y  '<■■ 


Clean  up  vori:  perIorr..ed  satisfactorily. 


Final  l.’c  ight  Cgns.) 

S/K  X£-l_ 


vt.  SIX.  CXI 


S/'t 


W:*  J)3jtJpLiL$J~ - 


tnno 


•41  *0 


Supervisor  Revijv 


Date 


Engineer  Review  „j&^L^ldU06£SL-.  Da£f 


€ 

C; 


y 


I 


t 

8 

?« 

l 

l 

5 

! 

s 

1 

j 

l 

I 

I 

I 

It 

jl 


.! 

:i 

i. 


j 

1 

I 


Manufacturing  &  Inspection  Record 
* 

3.0  Dia.  x  14,04  lg.  Motor  Case 
Outer  Shel  1  Ff.br icat. tort 
Dug.  720.r'31“2  • 


Octobar  *3,  1972 

*->Aj  •*— 


1.  Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .250  lead.. 
Shaft  extension  T.  I.  R.  .  &  . 

0«rings  waxed  only. 

Mandrel  cleaned  proper Jvt 

(4)  0->rings  and  nandrcl  assembled  properly. 

Roving  (S 904 ,  12-end)  installed.  Lot  No,  -  u 

•y  L  ^  *%  J  **  -& 

Roving  tension:  1.  »*•  «  _  2.  _  3.  2  ~ 


2.  Winding 


Resin  &ixed  correctly: 

Ingredient 

Re#  in 

CM‘!y,t  r„K,,,x 


Weight ,  rng, 
4~OC? 

t+iwMwn  wffPUww '■■»*»» 

/</4 


Lot  NO. 

JJUJJ 


aM 


9 


Pill  plae«  la  0,200  wide  are*,  at  both  ends. 


Operator  No. 


??c> 

er^ 

KfWwwm 

r%<r 


MIZJC. 
ZM  C- 


Sequence  check  off: 


nCTgi 


L  designates 
0  designate# 
€  designates 


I.  ah?  I 
Doubler 
Class  Cloth 


191 


October  13,  Wil 


die.  s&asuresents : 


Unit  aerial  Ho, 


S/N  0  / 1 


Bia.  before  winding  Step  a.1.17 
Dia.  After  winding 


i.SSi 


S/K  Oi '3- 

q.a.3t 

a  • 37i 


Sscess  resin  vesaoved  without  distorting  winding 
Doublers  wound  correctly  at  each  end 


mr 


•  B-Stage  and  Cura 

fl^Stage:  Tine  Started 


Cure:  Time  Started 


Time  Coarpleted  .:»*/  5^ 


Time  Coopleted 

Date  £2LZjLL 

at  ^  rA 

«£  . 

Date  /£  *  / 


4*  Machining  and  Stripping 


f'aressg  ter 


Unit  Meat!  Cleat  Ion  j  §/# 
Blaeaaion  Measured  |  Hass, 


aisq 


.oto  die,  Ly./^r* 


3u000  ♦  .010  41®. 


♦  ,tm 


Actuals 


J,  /  *  * 


j,  rr?)  /  j^r I  j,  I*  f/  & 


,063  die.  y  I A  9y/*r  1  A  A  f  *>«? 


A?*  ft  I 


♦  .005 


2“e54  *  ,062  «u.  b./w 


A  §46  *  e0l0  dia. 


\j.#yf  z.?J& 


October  13,  1972 


5«  finish in? 


Costing  Sils*d  correctly: 


Operator  tte. 


Us  i  f'  ij 


Adhesive 


Catalyst 

Thinner 


*4  !<s  ■'S 


zhiAA. 

&$£SsAk 


;.Ot,  HO. 

vsj*0_ 
,.;  V  C>  r- 


^  Wc\ 


I3t 

I  "3  7 

«8>hb> 

n  L 


Cur#:  Tima  Started  .  /  d « *  *t  ? y^O 

Ti»e  CotspUre  JfslOO  dt  /y^  »r> 


0«to  /-*?  '  i^*  7 2L 


CUm  vp  work  performed  satisfactorily. 


fiaal  Weight  (p*a.) 

3/N  ilf«  O  .’  i 


s/*  QL-JU.&. 

Wt .  6-' 


'ft?  ^ 


jidz^LaL 


£*<? 


I  I 


i  | 

I  I 

i<  I. 


r  f 
■$?  *6 

&  I 


S«p?rvU«»f  Soviow/7 

^*'l*l*>l  11  '*  "‘^tT^^rJ-'iWC-^t  ..  will., ,7  .  i ,  i  .. 


§o«jSf*#«i'  %«v|4pv 


fee  '«’  '  <  \~ 


JSW.A  x-.*.'-*r--r  X.v-'* 


Manufacturing  6  Inspection  Record 
3.0  Dla.  x  14.04  lg,  Motor  Case 
Outer  Shell  Fabrication 
Dug.  720531-2 


Daceober  1,  1972 


1.  Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .250  lead. 
Shaft  extension  T.  ju  R.  O  /  *£  ■  » 

O-rings  waxed  only. 

Mandrel  cio'ued  properly. 

(4)  C-rings  and  candrel  assembled  properly. 

Roving  ($904,  12-end)  Installed.  Lot  No.T-^  l/ij 

♦ 

Roving  tension:  1.  J2.  /  h?  2.  Z?  -  6^.  ZL  /•  . 


2.  Winding 

Resin  mixed  correctly : 

Ingredient 

Resin  §.}  I  d;Xg & 

Catalyst  *  X  <-o  l/Q 


Weight,  ens, 
/  c  c> 


Lot  No. 

h  tu.}  y 

Q1 L  .7 


Fill  place  in  0.200  wide  area  at  both  ends. 


Sequence  check  off-. 

V' 


Operator  No. 

i££f _ 

<//*? 

£ _ 


Mt  i. 


T 

X 

0 

x  :: 

3 

rr 

o  1  i 

x  ■:  •  c 

C  1  C  9 

. l  ~  rn 

D 

D 

d 

WON 

"7 

L_J 

c" 

□ 

/ 

•  V 

"/!  " 

? 

\/  ir*  J, 

i  *"  u 

_ 

•X- 

Level  rfind  reset  to  .033  lead. 


K0TE;  L  designates  Label 

D  designates  Doubler 
C  designates  Class  Cloth 


194 


esrator 


'  H|  »  v 


■» 


i  .  A 


t  *  /.  ‘ 


Kr:'; 


Parameter 


Unit  Identification  j  S/N 

i 

Dir.er.sion  Keasured  |  Max.* 


Actuals 

S/N  a 

!  s  fu  *  1 1/ 

( 

Max.-  Min, 

I  Jfax.  Hin. 

3,150 


+  .000 

-  .010  dia.  \  j<  *9* 


3.000  +  .010  dia. 


,  +  -ooo 

1,922  *  .003  dia. 


2.834 


+  .005 


«  .002  dia. 


2.946  +  .010  dia. 


3»  J  i  y,  <?  if- 


/,<?  /<?n  i  <?zfb, 


S'fiS'jz.r??  ?.77*t  z.?yyy 


5*  ?V/ 


19 


TZ7 


5»  Finishing 

Coating  aixed  correctly: 

Ingredient 

C<r 

Adhesive  4Vr^-  ^  Lj(j  ;4 


Catalyst 

Thinner 


ikSsi^L 


Weight t  gas. 

So 

7/tl 

-Ji°L _ 


LOt  f?Q. 

ilt:L  '£  b 

QjS^t 


*/</ 

±J-> 


Operator  Ho. 


-2£L 


3?  ^ 


J&i 


Cure:  Tine  Started  /'/'•d' 


Tine  Collate  t>/QO 


at  /■/<;> 
at  /Vip 


P. 


Date  -fQ  7Z 


Ilk 


Clean  up  work  per  forced  satisfactorily. 


JfT 


Final  Weight  (gns.) 

S/N  £-S-  C /? 

wt. 


s/n  <fS  c/^ 


vt.  5c  §r  erst** 


3 


£2L 


/"x-  ? 

Supervisor  Review  // X/  '  -r  -.  ,  s'/  -  Date  /s  -  l  -  '?  2- 

Engineer  Review  &■,  Date  /2 


Manufacturing  &  Inspection  Record 
3.0  Dia.  x  14.04  ig.  Motor  Casa 
Outer  Shell  Fabrication 
Dwg.  720531-2 

1,  Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .250  lead. 

.  * 

Shaft  extension  T.  I.  R.  ( 0/ P> 

O-rings  waxed  only. 

Handrel  cleaned  properly. 

(4)  0-r  irgs  and  randrel  assembled  properly. 


•  Roving  (S904,  12-end)  installed.  Lot  No.  Z  '3/- 
Roving  tension:  1  .  ~Z-  2.  j2--  3. 


/ 


Qt+02.  ze£ 

December  1 ,  1972 
*>/aj  df 


Operator  Ko, 


ill 1 


ll±IL 

jjIjL 

//// 


jr? 


z 


2.  Winding 

Resin  raxed  correctly: 


Re  a  in 
Cntulyst 


Ingredient 
<  Jr  5  c 

/  0jf/c  S 


Weight,  cr.s. 


Fill  pl^ce  ia  0,200  wide  er..e  at  Loti  ends. 
Sequence  check  off: 


Lot  No. 

ZzJ  7  */ 

rZJ  7 


Mil 


/<?  <fU 


NO? Vi  L  designate."  Lchel 

D  designates  Doubler 
C  designates  Glass  Cloth 


197 


Throat  dia.  measurements : 

Doit  serial  No.  S/N  O/: 

Dia.  Before  winding  Step  6.1.17  X ,~Z~ 7'^ 
Dia.  After  winding  .  z->Z6 


S/N  D..T.  P/g 

2_  i^Z 
2.  J~7<9 


Exeess  resin  removed  without  distorting  winding 
Doublers  wound  correctly  at  each  end 


3.  B-Stage  and  Cm  - 

B-Stage:  Tine  Started  Q  /  0  O 

Cure:  Time  Started  / 3/ ^ 

Time  Completed  j  bf \ 

4.  Machining  and  Stripping 

Parameter 

Unit  Identification  '  S/N  o  / 

:  _  I 

Dimension  Measured  Max.  Mi 

,  ,eft  +  .000  ^ 

3*150  .  .010  dia.  X 

3#  000  ^  #010  d  l?  K 

,  .ooo  i 


Time  Completed  O  3 V  5" 
Date  _  \ilahji 
at  3^  °F. 

at  °F» 

Date  /Vm/>  ^ 


Actuals 


1.922 


2;  834 


+  ,005 


Max. 

Min. 

Max. 

X 

x  /y^ 

X  /X*> 

3*0  ¥3 

3.  /a3 

/• 

/■  f  /£r 

/ 

t.fyff 

Xfxr 

Z/XT 

2  9J7 

2. 

i  2  ?7  £ 

S/N 

Min. 


)  era tor  No 


ft  >9< 

■  '  n  ■  ■ . 

o2  /  £  f 


J/¥7 


re*’ 


—  -kw-».  »'*>*>  VCS--,  r»-.«-<^T!»=fi  «J, 


December  1,  1972 


5*  Finishing 


Coating  mixed  correctly: 


Adhesive 


C atelyst 


Thinner 


Lot  No, 
ft  ft i.' Co 
fifti'CO 
Mir?! 


;erator  Wo.  f 


Cure:  Time  Started  f-;  cy  ■] 
Tine  Complete  j ?3 


Date.  /  l~L*  ">  V' 


Clean  up  work  performed  satisfactorily. 


Final  Weight  (gms.) 

s/n  —a/^: 


Wt.  Qgp 


s/s  0/6 


Wt*  ✓</ 


_ZL 


Supervisor  Review  ^  ' 

Engineer  Review  g&T  fr^rzsu 


Date  .  ~~> 

Date  /Z^7-7X 


:  i 


Manufacturing  &  Inspection  Record 
3.0  Dia.  x  14,04  lg«  Motor  Case 
Outer  Shell  Fabrication 
Dwg.  720531-2 


C^01.2?7 

December  l,  1972 


>erator  Ho. 


1«  Winding  Preparation 

Machine  set  up  Installed.  Level  wind  set  to  .250  lead. 
Shaft  extension  T.  I.  R.  .  O'J-  (o  * 

0-ringc  waxed  only. 

Mandrel  cleaned  properly. 

(A)  0-rings  and  mandrel  assembled  properly. 

Roving  (S904,  12-end)  installed.  Lot  Ho.,  . 


Roving  tension:  1.  X 


2. 


(& 


2.  Winding 

Resin  mixed  correctly: 


Resin 

.Catalyst 


Weight,  ms. 
/do 

*j_  «? 


Till  place  in  0.200  wide  area  at  both  ends* 


Lot  Wo. 


L  <  /.- 


Sequence  check  off: 


IT 

X 

C 

y 

I-,... 

I  C  c  X 

■!  C 

;"c  § 

l  :  l 

9 

D 

0 

|  ir  |  £*■  y' 

^  C"  i' 

^  V-  - 

w  j  ^ 

it** 

Level  wind  reset  to  .033  lead. 


KOTKt  L  designates  Label 

D  designates  Doubler 
C  designates  Class  Cloth 


Throat  dia.  measurements: 

Unit. ferial  No.  S/N  &/  7 

Dla.  Before  winding  Step  6.1.17  2.  2'Z  ~/ 

Dia.  After  winding  T-'  O?  ^  f 


S/N  O/l 
2-«  2~?  t 


2-7  (■ 


Excess  resin  removed  without  distorting  binding 
Doublers  wound  ;  erectly  at  each  end 


Operator  No 


//?/ 

/HL 


B-Stage  and  Cure 

B-Stage:  Time  Started  "t-/ec3  Tim.>  Completed  c  t 

Date  /%-  th'  *?l 


?rsi*r 


2  -  Z-<  -  7  2- 


Parameter 


Unit  Identification  T  S/N  S'  / 


Actuals 


S/N  V»  / 


Dimension  Measured  Max. 


3.150 


•*■  .000 
*»  .010  dla. 


3.000  +  ,010  dia.  J 


,  +  .000 
1,922  -  .003  dla. 


19 


ty* 


ny  \7, 


£-}/,</ ,2/  /, 


*  .005 

2-'^  -  .002  dia.  ^.fyxr  ZT^y 


2.946  4*  ,010  di*. 


$$$53  ^rWML-jm'Wif^tv.rt-.i 


-tir'iW.f^'rtt'H*.  «M«rv>< 


Manufacturing  &  Inspection  Record 
3.0  Dia.  x  14.04  Ig,  Moeor  Case 
Out >f  Shell  Fabrication 
Trj g.  720531 "2 


-  >»->»Mt>tt»'«toU9'WKVVrfU£W!j&*  »- 


December  1,  1972 

«/iJ  ;1  Zb 

J 


1»  Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .250  lead. 
Shaft  extension  T.  I.  R.  ■  ^  3-  3  . 

O-rings  waxed  only. 

Mandrel  cleaned  properly. 

(4)  0-rlngs  and  mandrel  assembled  properly. 

Moving  (S904,  12-end)  installed.  Lot  No.  MllH  • 

<i  J*  ^5  ■)*£■ 


Roving  tension:  1.  2. 


2. 


3.  .2 


2.  Winding 

Resin  mixed  correctly: 

Ingredient 

»e*i»  3.2  f  6 

.Catalyst 


Weight,  ers. 

fflo 

-i^g.- . 


Lot  No. 
/?6l'.2V 
A$l~  7 


nil  piece  la  0.200  wide  are*  «c  both  end*. 
Sequence  check  off: 


Operator  No. 


2%o 


g<$o 


„?  sa 


%so 

ftt* 


3  80 


»«*»* 

X 

A  i  ,f..i  A.  f  I.J.J. 

9. 

IIWWM 

1 

l  ■  t  Mb 

rr 

i/ 

tdhhldiJ 

*  '  *  '  7 1  / 

3 

z£ 

✓,>4 

0 

±ax 


Lave*  wind  reset  iq  .003  lead, 


l  designate*  Label 
0  designates  Doubler 
C  designate*  Glass  Cloth 


272  r 


$  * 


203 


jr  (MVrtwft  .Wn/i*# 


December  1,  1$7S 


1 


Throat  die*  oaasureoente : 

Unit  serial  No.  S/N  O.S  0*3 


Operator 


f  • 

©ia.  Before  winding  Step  6.1.17  3  ;  >  t,  ri>  Zf-EHti  sLJSL4L2~- 

!l‘lJ  s  st-'iZu 

...  J£k,— 


M«.  After  wind  log 


■£tr^&2 

T~a7J 


Excess  resin  removed  without  distorting  winding 
Doublers  wound  correctly  at  each  end 


th-rrf 

3.a 


«a  ;  3  r  I 
?/»  r 

— *a— m— iw n  «• 

^/3-r 


I 


3.  B-Stagc  end  Cure 

B-St«ge:  Time  Started  Time  Completed 

Cure:  Tine  Started  *,?  /y1^"  at  ‘ffre? 


©, 


Tic©  Cotepleted  /7,£7  H  $  at  I? 


Date 


P. 

,°r. 

/ 


dl/llpiz. 


£122 

jZj&> 


JUUl 


A.  Machining  and  Stripping 


r — ■ — “ 

Parameter 

Actuals  | 

Unit  Identification 

Dirwnalc-n  Measured 

s/N  JU£^ 

M&k.  Min. 

si*  JHUL.  j 

Hax.  Min. 

.  *  *000 
,3*A>U  -  .010  die. 

3.  /9f 

3,  t*ff 

3.000  4  .010  dia. 

y- /j  / 

3.  *y  / 

■j .  /  J  # 

3. 

I  *32  *  •O0® 

».*Z2  .  >0?j  ,Ua. 

/,  ft  jr 

9SSSt 

A  fjtff 

/.pAfjT 

4*  ,0i?s 

*'«4  -  .002  dls. 

\a .  ? 

%.r*t 

Mti** 

•g  ^  j  jT^ 

1.946  +  *010  die. 

*.fw  j 

1 

i,*?*  \ 

j 

,i.  9  1  f 

2*7  J  7 

/;  V  7 


-rrv^r^. .  ,  iWWfW^fW 


b'/tyi1-',’  »?'>^->v*'»* 


,<»  rT  —  --  j.  ,.-  s,,v>M,itH>^  j,(ft/lfrt»«A’_<*A«ct 

l 

t>«  center  1  „  i'ii'i  | 


5,  finishing 

Coating  mixed  correctly: 

Ingredient 


Ad bee ive 
Catalyst 
thinner 


J$J£L~JL 


JLLcoqiJZ- 


g£i jfejgBLt 

£0 

„zi™_ 


Date 


Clean  up  vork  performed  satisfactorily. 


tot  No. 


3 


£Mj>f 

AULi’t 


Cure:  Time  started  Lt  / f)  y 

Tlae  Conplete  P ■!  £ J  at  L^-S, 


Q. 


P. 


t  V/* 


aaylt 


tL 


?  V* 


iterator  No. 


/2 


L>a£ 

J2J2Jl— 


3f>* 


Final  Weight  (gas.) 

S/M  ^_£  f/? 


S/}?  <?  5  0A  o 

Wt.  S' &  &  2<a-+»w\»^ 

— ~T - 


u?*1 


Supervisor  Rev lev 


^ 


D«t« 


Sngir^er  Review  0f*e*  ^CZZtJjL 


205 


I 

I 

S 


I 

H. 


#<mu.f«cturing...&  Inspection  Record 
3,0  Mg.  x  14,04  lg„  Moser,  Case 
Outer  Shell  Fabrication 
Dwg*  720531-2 


isecemfeei?  i,  1972  i 


•  fix*  *•  ' 


1,  Wind! hr  Preparation 

Machine  net  up  Installed.  Level  wind  set  to  .250  lead. 

»  C  i-T  i 


atsaft  extension  T.  X.  R.  _ 

O-riags  VAxed  only. 

Mandrel  cleaned  properly. 

{4)  0-rl»gs-~jmd  caandrel  aseerbled  properly. 

Roving  (S90&,  12-end)  installed.  Lot  No.  /~  ~  tj» 


feo-ving  tension:  1 


.  sir 


:x 


3.  c 


2 


Operator  No. 


/Y"? 


8^  v 

<awwwwwMM^  ■>■ 

3  fic. 


JLfLL 


^SJL. 


2.  Winding 

Re# in  fsixed  corrct'ly; 

Ingredient 


Re#  in 


JL. 


jasL. 


JfS?J«!S  (oO-Vd 


. £&. 


3riil  place  in  0.200  wide  ®re»  at  both  end#. 


Lot  No. 

k 

^5bww 


?5i** 


Segues*''*  cheek  offs 


1.  last  parse  tab®  I 
S  design*##  fabler 
£  designate#  Class  Cloth 


S  rf>  *  *  W1 


~7:'r?s-r  «v«7% 


**IWfW19,«5»i?r  •  tSV^i-SpflRJW^  5»g3^F^^^rA'5VT^3Pf 


Thrott  <dlt,  aeasureaanta : 

Unit  serial  Ko.  S/H  <ff*2  /_ 


&ia.  Before  vladiag  Step  6.1*17 


23 


Cur*  :  Tlnse  Started  S  .CV  O 


«.t  n  £  f» 


F, 


Tii*t  Jor^*€ved  y-i  at  _°F, 

S*te  /  >  JS  <*-  7  ^ 


Curator  No. 


Excess  resin  removed  without  distorting  vied  lug 

% 

- .U  . . 

?35. 

Doublers  wound  carrecLly  at  each  end 

^3  x~ 

B-Sta^ft  and  Cure 

wntj  i»  »■»■-■  »e>w  i«-Uii'iMn«imii  iumn 

B*Ste^«;  Tt&e  Started  Z."S,5<-*>  Tide  ti^esletcd  # 

<V  4?  ° 

6 

Date  /Z  "  '  V  ‘~7Z^ 

. (cl££  . 

:£  (f 

>>Uw 


i*  Hiichlning  and  Stripping 


//vr 


**&?■&&*?  !S>i5f'{^7?5^J??5ff^J!^MiHp^g!^gfS5?'g5^S!li3 


December  1,  1972 


5*  Finishing 

Costing  mixed  correctly: 

Ingredient 


Adhesive 

Catalyst 

Thinner 


±?c-rt 


7 


YC-& 


(IsjiL 


ejVJZ 


Cure:  Time  Started 

Time  Complete  £2  ■•*  ^ 


Weight,  gas. 

</C 


* 

at  7~^~ 

•? 


at  / 


Lot  No. 


?. 


F. 


Date  /-*  ^'"  /“: 


Operator  Mo. 


flQiZT 

ma  zl 

S&?" 


Clean  vp  work  perfoi*med  satisfactorily. 


jLH. 


./ 


JJ2^ 


y/Y  t 

39'7G 


Final  Weight  (gms.) 
S/N  Q  2  ( 


S/K 


/-.  *  •? 
f'  . 


wt.  Yr^’^n. 


W t  •  ^  />?  ~t  y^i .' 

../ 


Supervisor  Review  •y'^ 


Engineer  Review 


2.1 


Date  //^3 


D.te  ±£sZZ 


1  Reproduced  hem 

{  best  ava'dabis  cepy^ 


■***  <pry*  >.*m 


Manufacturing  &  Inspection  Record 


3.0  Pia.  x  14.04  Ik.  yotor  Case 


Outer  Shell  Fabrication 


Dwg.  720531-2 


c/^,^rs? 

December  1,  1973 

ZL  ^ 


1.  Winding  Preparation 


Machine  set  up  installed.  Level  vind  set  to  .250  lead. 

.  9 

Shaft  extension  T.  I.  R.  o  D  ?-  0 


O-rings  waxed  only. 

Mandrel  cleaned  properly. 

(4)  O-ri  igs  and  r-^ndrel  assembled  properly. 

.  Roving  (S904,  12-end)  installed.  Lot  No.  B  ^  ~ 

Roving  tension:  1.  ~X  j/"  2.  3.  c^-'^Th 


>erator  No. 


4s- 


JTV2- 

^3z. 

<T.3  2- 

f  37- 


2.  Vi-,  fins 


Resin  mixed  correctly: 


Ir  gradient 


Weight,  ms. 
(  0  0 


Resin  / £  0 

Catalyst  _ U-</o  £  9 

Fill  place  in  0.200  vide  area  at  both  ends. 


Lot  No. 


.M-L:7 


(T3  2- 

f3z- 


Sequence  cherk  off: 


..  y  0  v‘  •'•  {  _L  j  c  I  0  x  x  j  •*  '  C  ]  0  C  CL*  Lip  D  I 

Vk  X ix to jc  6  iH  olc'dcTTf 


Level  wind  reset  to  .083  lead. 


NOTE:  L  designates  Label 

D  designates  Doubler 
C  designates  Glass  Cloth 


209 


Pccecfoer  l,  1972 


Throat  dia.  measurements: 

Unit  aerial  No-  S/N  6*  2  3  S 

Die.  Before  vinding  Step  6.1. 17  J2  ♦  3-  0 

Dia.  After  vinding  *2.  >  3  T  I*  _ 

Excess  resin  removed  without  distorting  vinding 
Doublers  wound  correctly  at  each  end 


aerator  N< 


s/h  0>y 

.2 ,3£o 


y3*> 


3.  B-Sta<*e  and  Cure 

B-Stage:  Time  Started  2  3  i  ^ 

Cure:  Time  Started  •  '?  <T 
Time  Completed 

4.  Machining  and  Stripping 

Pat  see ter 

Unit  Identification  '  5/N  <?  Z  7 

Dimension  Measured  Max.  M 


Time  Completed 

fr'f 

Date  I-V-  T3 
at  .<  £  > 

at  c:  'C‘ 

Date  /"  > 


4T  /  s' 

•  /-  r-  > 


Actuals 


S/H  U  V 
Max.  Min. 


1 

-  .010  dia. 

?.H7  .. 

3.000  +  .010  dia. 

3,  f?  if 

7>  $  v  y 

3  . /I  / 

7,r  ¥Z. 

,  +  .000 

1,922  -  .003  dia. 

l-f  ?/ 

h  f/f 

A  fy^jT 

/.  A 

5  im  ♦  ‘°05 

2,834  -  .002  dia. 

%,???* 

2.  ¥?*/*' 

2,$?  y 

2.946  +  ,010  dia. 

%>9S6 

2 //.?•>' 

X.??  7 

-yirc 


~?,y<S 


//V7 


t  XT. r<V  5^c'35T r^WJjP^p^- 


5.  Finishins 


Coating  nixed  correctly: 


Ingredient 


Weight.  ses« 


Adhesive  Jj/£  A 

Catalyst  9^  ^ 

Thinner 


y.r 


Thinner 


Cure:  Tine  Started 


2  JT6 


Tine  Corn  1  etc  /  $J~& 


Date 


Cleen  up  work  performed  satisfactorily. 


Final  Weight  v£=s«) 


S/S  /> 


i'  r  Vt.  V  V  ■  ^  -?>■»■-% 


Lot  Ho. 


at  7 


at  7V  F. 


,4/v 


Supervisor  Review 
Engineer  Review 


J  •  />■»■«•  >  x. 


December  1,  1972 


jerator  Ho. 


/  *Z/f.7(*rr  -  />/'  -w*  ^S^McX 


*j^7o 


?«?  7  ?> 


^7  t> 


v  j-  /  - 


fy ;  /  *•■ 


Z.4  > 

/■/A  70 

,  /'/?  s 


•**«WKHMHW  *flMWI^W«wwvww'’ 


- -  r...-^-r,><rnW1»nWii(ik»^i 


Manufacturing  &  Inspection  Record 
3«0  Bia.  x  1&.04  lg.  Hotoz  Cass 
Outer  Shall  Fabrication 
Dwg.  720531-2 


cvti.tv 

December  1,  1972 


~  -  *  rj 


ere?:or  No 


1«  Winding  Preparation 

Machine  ret  up  installed*  Level  vied  set  to  .250  lead. 
Shaft  extension  T.  I.  S.  .  0/3  \ 

O-rings  vexed  only. 

Mandrel  cleaned  properly. 

(4)  O-rings  and  mandrel  assembled  properly. 

Roving  (S904,  12-end)  installed*  Lot  Ho. 

Roving  tension:  1.  —  2.  3. 


/rtf 

uHL 

dZL. 

//K 

M2L 1 


2.  Winding 

Resin  mixed  correctly: 


Resin 

Catalyst 


Ingrcdtei 
^  >~6 


Weight,  ccs . 
/CC 

l  <1 


fill  place  In  0.200  vide  area  at  both  ends. 
£s«ju*«ee  check  off: 


Lot  Ko. 


toe  P 


'/d  ?"/ 

-ZZ22L. 


I  X  X  j  0  j  X 

P  *  P 

~n 

TTT] 

X 

TT 

C  C  I  1  j  t  *  l  e  t » 

'Tj 

\>y  1/  i'  Y 

J  is 

id 

■ilij 

TJ- 

i  v.  i  i  ***■  1 4-  - 

Level  viad  reset  to  .063  lead. 


jeCTg :  L  designates  Label 

S  designates  Soublesr 
€  designates  Glass  Cloth 


esv*tv*t*+^. 


■fWi WVWMArmu'.  Mfc-'  '  -*vvi>  *» 


Kaoufpxcurina &  Inspection  Record 


3.0  Bia.  x  34,04  lg.  Motor  Case 


Outer  Shell  Fabrication 


Dvg<  720531-2 


December  1,  1972 

W-O.CW3.3SS 

I-  S')  j* 


1*  Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .250  lead. 
Shaft  extension  T.  I.  R.  *Qjl& 

0-tings  vaxef  only. 

Mandrel  cleaned  properly. 

(4)  ''•'ring.--  and  cizr.drel  assembled  properly. 

Roving  (S904,  12-mdl  installed.  Lot  No.  A8L~  f  , 
S/vvirtg  tension;  1.  -"*•  2.  ___f£ _  3.  ^ 


peretor  No. 


;f  Z  L« 


gg 

8S® 


2.  Vlndinc 


Re<in  mixed  eorreetlv: 


Ingredient 


Weirht,  nrs. 


Resin  3,2  VX»  /&0 

Win"  i  i»m  n  ^iwyaiwoMi  wwniil(HriW>'»il(i'iiw»*w«ii 

Catalyst  f$  v<  /  &cy&»  ? 

Fill  place  la  0.200  vide  are*  at  both  ends. 


Lot  No, 


gj  * 


Sequence  check  off; 


0  I  Jt 


0|^T/|ojC|o!>kjo|Cl£>  c  • 


Level  vlod  reset  to  ,0Sj  lead. 


Iff;  L  designates  Label 
S?  designates  Ooublesr 
C  designates  Glass  Cloth 


Threats;  dia.  oeaaurensentti 
©nit  serial  No.  S/S  4& fl&£ 

Dia.  Before  winding  Step  6.1.17  ,1?  >  2  *h3 
Dia.  After  winding  ^2  >  3  73 


December  1,  197 
Operator 


s/h  Q>$>OZ8 

2<IS® 

2'31<\ 

it  — *  i  mmfty— own 

Excess  resin  removed  without  distorting  winding  «6 

Doublers  wound  correctly  at  each  end 


3.  B-Stagc  end  Cure 

B-Sfcage:  Time  Started  i <• *  5 

Cure:  Time  Started  O 


Tisae  Completed  0  7  <-yi0  at  3 


Tima  Completed  /  9 
Date  /  -  /  /-  *7  ~S 
at  ,’J  h  f  °P, 


o* 


Date  f  /j^/7  S 


4.  Machining  and  Stripping 


I  Parameter 

Actuals 

i  Unit  Identification  ' 

Dissension  Measured 

s/m  ^  7 

Max.  Min, 

«*»  ^11 

Ka*.  Min, 

_ _ _ 

»  ♦  .000 
*'iy>}  -  .010  dU. 

7.  /  </  f 

Z  ///? 

3.000  +  .010  dia. 

T 

j? ,  &  $¥ 

y .  /  **/ 

j. 

1  OM  4 

-  .003  dia. 

/  9?  r 

/.  5?  */ 

,  ♦  .00$ 
a*®34  -  ,002  dS*.  jj 

2  *  '£  ^  ■*'*’* 

ijt'7y*r 

z,fsr 

j  , 

'"  1,1,1 . .  " 

2,  $46  *010  dl*. 

_ * _ _ _ 

1 

L.  _ ? 

J  mi  1  t  ri . , 

a,  f  *f*t 

2.  / 

LI 

%3  ~Z 

“■*'  MnMNMm 


*1^  ^ 


»a.  /  p 


//**7 


216 


v Ci-^’iafi  ■PS£gW^»i^4W5»rc»ii*ms3»gSS'Wfeg«^^ 


.  1c^'ffm*it'r}r-f**»«;^+*J***  -w  ►*-*» 


5*  Finishing 


Costing  nixed  correctly: 


Adhesive 


Catalyst  <^y4  ft 
Thinner  &<]&&. 


~MZ£~ _ 


Sec eobet  1*  1972 


Lot  No. 


&XLLL*/ 
%£±  21 


_ '1£L _ 


7  ?L 


Cure:  Tine  Started 


Time  Complete  C  '  *■' 


at  %JL- 


±pj/>- 


Date  ///■?/>  ? 


Clean  up  work  performed  satisfactorily. 

Final  weight  (gras.) 

s/n  ^‘-c-  CJ  7  s/x 

Wt.  &  £  ■  i m  £  Nt*  "'..  ^ra< 


/  £9 


¥?~/p 


J&JLSZ 

'2?..j.r 


Supervisor  Review  lJ//^LLuJ^L. 

*p  s'? 

Engineer  Review  _.  'Y~&.  Zywnk: 


-  Late  v. 


Oatfl  A/A/JS 


I  1 


•  .  j.nr.^cu.HM'W^n  ---•  •—  ■  *  >\o»- *•:■  *-V» I- nm-n Ki\afi t* t rv»0 yvsmao  «awm.%gi(»8w  w**i»t»^wwwiasNeh»w*»Ba»8W^ate^^  "  45 ’' 


Manufacturing  &  Inspection  Record 

< 

3.0  Dia.  %  14.04  tg,  Motor  Case 


C¥e>znit 

December  X,  1972 

+  '  i%  'ia 


Outer  Shell  Fabrlcae Ion 

*»»WMWtiWWMMWI^f  DIM  Min— *— ■»»■»!"  ll>li !—» 

Owg,  720531-2 


1.  Winding  Preparation 

Machine  set  up  installed.  Level  wind  set  to  .250  lead. 
Shaft  extension  T.  I.  R.  O  /  S'  ! 

err  jamwibii nwMiiw 

0-2  lags  waxed  only. 

Mandrel  cleaned  properly. 


(4).  0-rings  and  mandrel  assembled  property. 

Roving  (5904,  12-en4)  installed.  Lot  No.  y)fiL  Lf  . 
Roving  tension:  l.  *Z  2.  /  7:  3,  Q 


2. 


Winding 

Resin  saixed  correctly: 

I pared lent 

. » 


Weight,  ms. 


tot  No, 


R*atn 

.Catalyst 


l-T^ll  ^  J  ^  a 


Af 


Jh£jJ- 


fi*l  plaea  in  0,200  vide  srea  at  both  ends. 
Sequence  sNsek  off? 


Opcretror  No. 

-Jiff. 


“i,  t  *v.  * 


X  t. 


S3  /  «  4?" 


%  ***  t» 


I  x  i  0  i  x  )  i  o  j  c  |  o  | 

s  r 

s  1  -• 

i^e(wa>eefl 

l£j 

tz 

t  *r] 

* 

’T'"l 

0 

0 

MjA  AA’A  'AV\ 

il 

ill 

3 

V 

>3 

t/f7j 

: 

JUaJL 


lUvel  wiad  rase?  to  ,083  lead. 


L  designates  Label 
&  designates  Doubler 
C  designates  Class  Cloth 


m 


v  — ,  T  J .  .  —  PV*  j  1  •  1  li jlfV? 1 

k-’vjT  ? fcWOT^BfcWMW^rtWaH  **V  <~<*i'.<..-^t-,v  .v  .w  4W.  H  .«.»•>  tv  -«  ,■> •»—-•»'  --.■»-«• 


throat  di*.  measurement* : 

Unit  se:  1*1  No.  S/N  r?  5.  *? 

Di«*  Before  winding  Step  6,1,17  ft.  V/ 
Bl*.  After  winding  f?  .  3  $T) 


-v  '.  -.^n-Tju.  '  ■'---  Z'  .'-!■■  1' . „  ., 

Dec  easier  1,  1972 

Operator  No,! 


s/n  0.3  0 
-A..Mg 
U13 


Excess  resin  removed  without  distorting  winding 
Doublers  wound  correctly  at  each  end 


3/3*' 


41 *1  s 


3.  B«Stflge  and  Cure 

B-Stage:  Time  Started 


Cure:  Titae  Started 


Tine  Completed  /-,  ?  <?-  f 


Time  Completed  r  V  '~c.! 
Bate  7  -  y' d  * 


At 

at 


v  *"  >' 


o. 


• ' 


r. 

F, 


■»»«  -  /r  W  2.? 


7  S'G 


’?  '.y  c» 


sys'i 


4.  Machining  and  Stripping 


?*<r#o«ter 

— •=• — -" — —  - - - - - 

Actuals 

Unit  Identification 

Differs  ion  Measured 

1  S/N  :  .'4? 

Max.  Min. 

i  S/N  /'  ?r* 

Max.  MUr. 

-  ,0S0  die. 

5.  *vf 

r  r-v  j  i 

*?./  V  i 

3.0CK)  *  .010  41*. 

*<>  f  .>9 

r  J  <***  <  ' 

*?  Ji,  x 

*  #  SI 

?  *  /  #  '■ 

3  ,rV7 

*  ,ooc 

l.m  .  ,003  41a. 

/  <:  a  / 

/' 

/*  f  r.  / 

*  .0S*i 

*'M*  *  .002  4U. 

!--/.»■' 

:///>' 

.2 ,  /  yr 

?. 944  *  ,010  dia. 

2.?V/ 

Jh  V' 

rH 

’ 

J 

V 


219 


f  -~ 


Seesaker  l,  WZ 


5.  finishing 

Costing  'nised  correctly: 

Ingredient 


Operator  No. 


Adhesive 

Catalyst 

Thinner 


£±jL 


Weight  >  7333 . 


tot  No. 


r?fif 


M±  £y 


/? 

—MW  •»  m  *wwa 


/>' 


/3^ 

>iw»<WMt>*niw 


-7v-r 


~7ft 


Cure:  Tim  Started  /‘scO  at  /  7^  f. 

*t  y  ° 


Tine 


I. 


//  X  /  <? 


Clean  up  work  performed  sat is  lector ily 
Final  Weight  (gas.) 


jg^JLgL 


S/5! 

/i } *» 

S/N 

rS  fio 

Wt* 

Wc. 

-tnii 

r  r  * 

/y  /}  /?  v  : 

S upe t*v i aor  &ev lev  //  v-;./' , /^v*/ 


Site 

&*£«  a-  - 


g»t,i»v&sr  Review 


